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INTRODUCTION 


rpHE First Report of these laboratories was issued in the autumn of 1904. It gave 

an account of the work performed during the fii-st year of the institution’s existence, 
that is to say do^vn to the end of January, 1904. Since that period I think one can safely 
say that the record has been one of steady progi-ess Such, at least, is the ease regarding 
the work performed. It has gi’eatly increased both in amount and variety but, fortunately, 
additions to the staff have rendered it possible to cope with the routine duties, while some 
efforts at research have also been made. 

In the First Report I foreshadowed the appointment of a chemist, and suggested that 
a trained collector and observer with a roving commission in the Sudan, would constitute a 
valuable addition to our forces and mcrease our Imowledge of Tropical Patholog}^ 

The first post was in due course filled by the selection of Dr. Wilham Beam, whose 
reputation as a chemist is widely spread, and who is especially well versed in economic 
chemistry. He commenced his duties on October 2nd, 1904, and there can be no doubt that 
liis appointment has been ampl)’' justified. He has been kept constantl}’^ busj’', and it is 
gratif}ung that the chemical portion of this Report bulks so much more lai'gely. A special 
effort has been made to render the chemical research of as practical a nature as possible, as 
it is believed this will best meet the needs of a rapidly developing country like the Sudan. 
I would draw special attention to Dr. Beam’s investigations on the nver water of the 
country, and on its grains and salts Work on gums has also been commenced. 

Lilce Eg}^t, the Sudan depends for its prosperity chiefly on the Nile, or rather, the 
Niles and their tributaries. Dr. Beam early began special analyses of the watei-s of the 
Blue and Wliite Niles, and at the request of H.E. The Govemor-G-eneral, these investiga- 
tions were ultimately extended to the watei-s of other rivei-s. They are not yet completed, 
but a good start has been made and some interestmg points have ab'eady been elucidated. 
Again, the Sudan must in the future develop along agricultural bnes, so that work on the 
constitution of its cereals is of interest and of considerable importance. At present its gum 
forests are the Sudan’s chief asset and enquir}’^ has shoum that very bttle is really 
knoivn about gums. Dr. Beam’s labours may yet serve to place the trade in this commodity 
on a sound basis. It wll, at any rate, probably demonstrate the excellence of several 
varieties of Sudanese gum. There has been much general work on ivater, milk, food-stuflfs, 
mineral deposits and natural products. It ivas a more difficult matter to fill the other post 
but, thanks to Mr. Wellcome’s munificence and the interest H.E. The Governor-General 
took in the matter. Dr. Sheffield Neave was appointed under the title of Travelbng 
Pathologist and Natiuabst. Although it has been impossible to retain Dr. Neave’s services 
for a second period of six months he has achieved a considerable amount of valuable ivork, 
often under very trying circumstances, during the short period at his disposal.* This 
statement can be amply verified by a perusal of his appended Report. One of the chief 
reasons which made me urge his appointment was the rapid spread of Sleeping Sickness 
into the northern pints of Uganda, and the proximity of the Sudan to the Nile Province of 
that country. This led one to fear that, if Glossina paljjalis existed on the Upper White 
Nile in Sudan territory, the disease nught spread and play havoc amongst the Baris, Dinkas 


Appointment 
of a Chemist 


Appointment 
of a Travelling 
Pathologist 
and Naturalist 


• It IS hoped that this division of the tvork will be continued at a later period. 
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and otlier tribes inhabiting that region. True I bad not found tlie fly in these parts, but my 
observations had been very limited, and a thorough examination was most necessary. That 
such was the case was speedily proved by the news that Captain Greig of the Eoyal 
Society’s Commission in Uganda, had been deputed to travel norih and examine both banks 
of the Nile not only in Uganda but in the Sudan. It so happened that Dr. Neave was able 
to meet liim at Gondokoro and co-operate with him. Captain Greig being pressed for time 
did not extend his observations further than Bor. Dr. Neave made a more lengthy 
exploration and his lesults, being negative, coincide with those already published by 
Dr Greig Dr Neave then marched through a portion of the Bahr-El-Ghazal province 
flnding G. moi'sitans present but no sign of G. palpalis. 

In addition. Dr. Neave made many blood examinations and discovered new 
trypanosomes in fish and birds. He also found other blood parasites which are 
described and figuind in his Report, Captain Greig kindly committed to his care a 
Uganda boy suffering from trypanosomiasis, and Dr. Neave was able to test the effect of a 
new therapeutic agent, which has also been tried in cases of animal trypanosomiasis in the 
laboratories. 

Several new mosquitoes were taken by Dr. Neave, and he brought back a collection 
of biting flies, native drugs and other specimens of interest. 

His expedition has, therefore, been productive of valuable scientific results, and he has 
obtained useful information for the Government. 

From evidence supphed by Major Bray of the Egyptian Medical Service it is evident 
that the danger is to be looked for in the direction of the Congo Free State and Bahr-El- 
Ghazal provmce, a point to which allusion will be made later. The discovery of G. Morsitans 
by Major Morant m Southern Kordofan is another fact of someivhat ill-omened interest 
At the instance of the Sudan Commission on- Sleeping Sickness, Major Dansey Browning, 
of the Egyptian Sledical Service has been sent in charge of an Expedition to observe and 
report m the southern part of the Bahr-El-Ghazal province These laboratories have 
supplied the scientific outfit for tliis work * 

At the end of 1904, ]\Ii- Newlove terminated his connection with the laboratories, being 
appointed Sanitary Inspector for Khartoum His work with the mosquito brigade had 
specially fitted hun for such a post. His place was taken by Mr. H. R. Friedrichs, who 
came with good credentials from Leith Technical College and elsewhere. 

The staff has also been increased by the appointment of a clerk in the person of 
^Mahmoud Eff Khahl, a late pupil of the College who has completed his training. This has 
considerably lightened the office and clerical work which was fast becoming a burden and 
greatly interfered ivith research 


• His Excellency, the Governor General of the Sudan, has directed that a Commission he appointed to 
investigate the possibility of the extension of “ Sleeping Sickness ” into Sudan Territory The Commission to be 
ns follows : - Lieut.-Colonel G D. Hunter, DSO, PMOEA, Dr Andrew Balfour, Director of the Wellcome 
Research Laboratories, Khartoum, A British klcdical Officer, Egyptian Army, or Medical Inspector, Sudan 
Jfedical Dept , or such members ns may be hereafter appointed 

PoiKTS TO BE Investigated 

1 To ascertain the distribution of various species of tsetse flies or other bitmg flics in the Sudan 
2. To ascertain if the disease at present cxi-sts in Sudan territory. If so, to determine the exact areas — 
and to what extent the distribution of the disease coincides with the presence of the tsetse or 
other flics in these nre.as 

3 A systematic investigation of the blood and lymph glands of a population in an infected district 

4 A thorough and complete research into the character of the disease, especially ns regards its origin and 

spread 



INTBODUOTION 


11 


In tlie bacteriological laboratory attention bas been cluefly directed to the question of 
trypanosomiasis in equines and cattle and to the discovery of a new blood parasite, a 
JIaimoyrcgarine, m the jerboa or desert rat. A somewhat similar parasite has also been 
found in the Norway rat. A full account is given of these researches. Mosquito work has 
been steadily continued, some attention has been paid to bilharziosis in the Sudan, and there 
has been a gi’eat deal of clinical work for the hospitals and sanitary work for the toivu 
generally. Insect 'pests and grain diseases have also come under notice and the value of 
zeers as bacteriological filters is at present being determined. 

I have to report that there has been an extension in the piemises. The Director of 
Education kindly granted the use of two extra rooms. One of these has been converted mto 
the Director’s office and accommodates the hbrary , to the other which adjoms it the 
laboratories’ museum has been transferred. It is thus next the kitchen and preparation 
room and is more conveniently situated, while the re-arrangement has enabled the old 
museum room to be attached to the Chemical Department Dr Beam has fitted it out as a 
water analysis room and place for standing apparatus, and there is no doubt it was urgently 
needed. He has also altered and re-fiu'mshed the main Chemical Room to meet his 
requirements 

This year the laboratories were fortunate enough to receive a grant of £E 322, which 
enabled special chemical apparatus to be obtained and new books and periodicals purchased. 
Some bacteriological eqiupment was also added and breakages were made good. Our small 
annual contingent was quite insufficient to meet these necessities 

The hbraiy, though still far* from perfection, is fairly ivell supplied, and the number of 
scientific journals taken in or presented has undergone considerable addition. 

The museum has markedly increased in pathological material, bitmg flies, ticks 
and mosquitoes Not many new native drugs have been added. A few were sent by 
Captain Ensor from Suakin. It is impossible to mention all those who have benefited the 
museum, but I would hke specially to thank Colonel Penton and Colonel Hunter, the past 
and present Piincipal Medical Officers, liajor Bray, Captain Nickerson and Captain Hughes 
for specimens of biting diptera, and Major Dansey Broummg, Sir. Crispin, ]\[r. Waterfield, and 
Captain P. E. Yaughan for valuable pathological material. Mr. Crispin has also furnished 
interesting photographs of various diseases, I regi'et that the beautiful series given by 
Dr. Christopherson during the first year of the laboratories’ existence has not been fiudher 
augmented. 

Colonel Griffith, Captain Head and 1^1 r. Thomas have continued generous donors 
and there is quite a respectable veterinai-y pathological department now in existence. 
Mrs Bioun has rendered much valuable help in the identification of ticks, many of 
which were sent by Mr. Gorringe. Sir Rudolph von Slatin kindly presented a goat 
showing an interesting malformation. 

Other gilts have to be recorded. Besides elastic dust-proof Bookcases for 
the library ]\Ir. Wellcome presented a valuable St-ereoscopic Camera — a most useful 
appai-atus, in view of Dr. Beam’s ability as a photographer, while the outfit which he 
pro-sided for Dr. Neave’s expedition wms most complete and comprehensive in e\ery respect. 

Mr. Macmillan, at the close of his E.xpedition, very kindly handed over a fine Zeiss 
microscope adapted for photographic -ss'ork. It has proved of great service. 

It is again a pleasure to state that medical officers stationed in Hiartoum have freely 
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IS 

availed tliemselves of such, advantages as the laboratories offer, and have done a considerable 
amount of work in them 

Major EiMone, Captain Jameson and Captain Evans have all been frequent visitors, 
while the officers of the Egyptian Medical Service, and especially Major Dansey Brownmg, 
have often attended for purposes of work and study. 

As regards the future, two things stood out clearly. The laboratories requhed more 
money and a certam increase in the Staff. I accordingly apphed for an increase in the 
contingent, which had become quite inadequate The laboratories are growing and require 
to be fed, otherwise their constitution wiU suffer. Similarly the work is growing and 
requires to be tended, otherwise there is a danger of its being neglected and much valuable 
material may be lost. 

Dr. Beam required an assistant in the Chemical Depai’tment Much of his time was 
taken up in preparing standard solutions and in the tnnal but important details which 
should fall to the lot of a framed assistant, kir. Eriednchs is kept constantly employed 
m bacteriological and museum work, and native helpers have so far proved to be broken 
reeds. They cannot be trusted beyond the bottle-washing stage. I am very glad to say 
that both my applications were granted The laboratones contingent was mcreased and 
Mr J. A. Goodson aiTived at the beginning of this yeai' as assistant m the Chemical 
Laboratory. 

An Economic Entomologist to take entire control of the msect pest work, to study the 
conditions both m the field and in the laboratory, and to caiuy out experimental research, 
would not only fill a vacant place in the Staff but would be of great benefit to the country. 
Every year taxes, amountmg to large sums, have to be remitted Giving to the ravages of the 
Aplm sorghi and other pests. There is a great deal of work to be performed, but it is 
special work and would take up the whole of a man’s time. As much as possible has been 
done m the laboratones and some progress has been made, but the possibihties are great if 
funds can be found for such an official who might also conduct valuable researches as 
regards the breeding habits of Glossina and other biting Diptera He has been apphed for, 
and I hope may be appointed * I saw something of what was bemg carried out in Egjqit in 
this direction and it was very hopeful. The Sudan offers a large and even moie interestmg 
field of study, while it is a pooler counti'y and cannot so well afford to be robbed by these 
enemies of the husbandman. We have agam had the benefit of Mr. Theobald’s 
Icnowledge, both as legai'ds mosquitoes and insect pests, and kH. Austen has lendered much 
valuable aid ivith reference to biting flies. Well-mgh three yeai-s’ experience has convinced 
me that if a floating laboratory were attached to the Department a great step m advance would 
have been taken. The Southem Sudan is a country seamed by water-ways, on the banks of 
wliich are clustered native villages ivheiein all -manner of rare and interesting pathological 
conditions are to be found. Elies and mosquitoes abound, the birds, reptiles and fish hai-bour 
strange parasites, men die from cunous diseases, there is a vast field for the study of Tropical 
Medicine. Material occasionally reaches us m Khaidoum from these distant regions, but it is 
too ofteu in a damaged state Blood shdes are dirty and spoiled, insects broken, notes 
incomplete. If the conditions could be studied locally in a proper manner, I am ceriain that 
much of value could be garnered. I have tried doing blood work and microscopic woik in a 
native hut, and it is most disheartening. Dr. Heave had similar experiences A laboratory, 

• Permissiou was obtained for tbe immediate appointment of roeh an ofBeinl, and Mr Harold King, of the 
South Eastern Agncultnral College, Wye, England, has been elected to the post 
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either on a barge towed by a launch, or on a small steamer would be an excellent way of 
meeting the problem. If Sleeping Sickness spreads fi’om the Congo it would enable good 
work to be done on the Jur river and in other parts. Captain Greig agreed that it would be 
the proper way to conduct the study of trypanosomiasis and malaria in this coimtry. 

Further, it would enable economic mspections to be readily made. The sites of salt 
and lime deposits, the fields ravaged by insects, and certain of the gum districts could be 
readily visited and much of the necessary work done on the spot. The same is true if 
epidemics scourged the river banks. It is very difficult to transport pathological material 
in the Sudan. Given a floating laboratory and this would be obviated m large measure 
save as regards museum specimens. If such a barge or steamer can be obtained Mr. Wellcome 
has signified his willingness to fit it out as a laborator}'.* 

There are various lines along which it is intended to pursue investigations given time 
and opportunity. The bacteria and protozoa of Nile water should be studied. The origin 
of that common and crippling disease, Mycetoma, badly wants elucidation. So does the 
action of bacteria in the formation of gum, a line of work begun m Australia by Dr. Greig 
Smith Guinea-worm infection is not fuUy underatood Tiypanosomiasis is yet veiled in 
clouds of ignorance, especially as regards remedial measures. What should prove an 
interesting and valuable step has been taken at the instigation of Mr. Currie. The Trustees 
of the Carnegie Eesearch Fund have been approached and they have agreed to recognise 
these laboratories as a working place for their Eesearch Fellows. It is hoped that, before 
the end of 1906, two such Fellows ivill have been appomted to conduct investigations in the 
Sudan, the one working on chemical, the other on bacteriological or pathological lines. 

It nill be seen there is much to be done, and it must be confessed the Sudan has its 
disadvantages as regards scientific work. Heat, ivind and dust are our cliief adversaries 
The accompan}dng remarkable photograph of a haboub, or dust storm (sec Fig. %imgc 8), 
sweeping over Khai-toum North, in June 1905, and taken by Dr. Beam, gives some idea of 
the climatic troubles wliich at times have to be faced dunng the tr}’ing summer. Hence 
progress must be slow, and improvements are required, such as double windows, electric 
fans and electric hght, dust-proof rooms, efficient ventilation, Ac., but no doubt these will 
come in time, and things are veiy far from being unsatisfactoiy. Above all, the support 
and help rendered one by many officials hghtens the difficulties and encourages the worker. 
As before, I have to thanlc the Du-ector of Education and his staff for much kind aid, while 
various scientific departments in other countries, such as France, the United States, South 
Africa and Australia, have helped us with literature and advice. My hearty thanks are 
also due to the laboratories’ staff for their co-operation and support, and to all those 
who have favoured us vdth specimens and information 


• It gives me much plansurc to stnto that this request has also been favourably considered and that ere long 
a floating laboratory will be at our disposal 
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Mosquito Work in Khartoum ^vnd in the Anglo-Eoyptian 

Sudan Generally 


In the First Eeport of these Laboratories an account was given of the starting of a 
mosquito brigade, and of its operations. 

It was shown that 50 per cent of the total water collections in Khartoum were found 
to be infected, and that six months’ work reduced this number to 9‘5 per cent., and in 
addition caused the disappearance of Anophelines, and a great lessemng in the number of 
Stegomyia. 

These results were so encouraging that it was decided to continue the brigade, and to 
bring Khartoum Korth into the spheie of operations. This was done in March, 1904, and 
I am now able to give a nearly complete list of statistics of mosquito reduction for 
Kliartoum and Khartoum North. As previously pointed out these figures make no pretence 
at absolute accuracy, but they closely approach the truth. 

The term water collection is a somewhat arbitrary one It includes all wells holding 
water in which mosqmtoes might breed, rain-pools of sufficient size or depth to remain for a 
period of at least one week, similar pools left by the falling Nile, the syphon pits of 
irrigation channels, or pools formed by leaking channels, permanent garden pools or ponds, 
and bath waste-pits. 

Zeers, fire-buckets holding water, and similar collections which cannot be regarded as 
permanent, are not counted in the monthly returns unless found infected. 

This method is about the most satisfactory that can be devised, and gives a fairly 
definite basis on which to work. 

Collections in boats, barges and steamers are not included in these letums, though 
statistics are kept about them for purposes of reference.* 


MOSQUITO statistics— KHARTOUM, 1904-1905 
Continuatiok fbom Fibst Bepobt 


Year 

Month 

j 

Total 

Water 

Collections 

Infected 

1 

Percent- 
age 1 
! Infected j 

! 

1 Remarks 

^ i 

A S.C. 

c. 

s 

Total 

1904 

April 

709 

1 


77 

1 

79 

Ill 

i Operations began in Oct , 1903, prior 



1 







I to which, percentage infected was 50. 


May 

713 



56 

1 

66 

7 85 



June 

703 


I 

31 

1 

1 

31 

4-26 


1 

July 

'G89 

1 

1 

25 


25 

363 



Augnst . 

G89 


1 

43 


43 

7*02 

Rise due to heavy rains and formation 





1 





of pools 


September 

C86 

• 

1 

20 

1 


21 

1 

3 63 



October 

! G84 

1 


18 j 

1 

19 

2 77 j 



November 

686 

• 


15 


15 

1 

2 78 



December 

613 

• 

• 

19 


1 19 

310 


1905 

Jnnnnrj^ . 

1 652 



18 S 

1 

1 

i 

1 

18 

1 

2 76 

' 


• In the tables A significB Anophelines, C, Culices and S, Stegomyite. 
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Fig 5 — Plak of KirAirrouM Koimr, shoeing the roost fa\ourable condiUon obtained in mosquito reduction operations 

dunng ICo% ember, 1904 
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MOSQUITO STATISTICS— KHABTOUM, 1904-1905— (conlmued). 
Continuation Fron First Eepobt. 


Year 

Month 

Total 

WatCT 

Collections 

Infected j 

Percent* ! 
age 

Infected 

Eemarks 

A 

A.&C 1 

1 1 

C. 

1 ^ 

Total 

1905 

February 

658 


1 

19 

1 

19 

2 88 

1 

1 

1 


March 

666 



26 


26 

3 88 

1 


April 

676 

1 


17 


18 

2 66 

Anopheliues found in river pools. 


May 

' 666 

2 

3 1 

33 

• 

38 

5 70 

Anophehnes found in nver pools 


June 

666 

1 


12 

! 

i 

13 

195? 

Statistics donbtfnl, tomporaiy inex- 







1 



perienced inspector. 


July 

666 

1 


17 

1 

18 

2 70? 

Statistics doubtful ; temporary inex- 



- 




1 



perienced inspector 


August .. 

680 

1 

•• 

42 

■ 

43 

t 6 20 

1 

Usual inspection resumed. 


September 

684 

• 


33 


33 

4 82 



1 

October . . 

733 


2 

60 


62 

8-43 

Heavy rains , many pools , coverings 










of wells washed away. 


MOSQUITO STATISTICS— KHABTOUM NOETH, 1904-1906. 
From Commencement op Operations 


Year 

Jlonth 

Total 

Water 

Collections 

Infected 

Percent- 

age 

Infected 

Bemarhs 

A. 

A.&C j 

C 

1 

1 s. 

Total 

1904 

March . . 

56 

, 

1 

15 

j 

16 

26-78 

Prior to operations 


April .. ; 

56 


1 

■ 1 

10 

• 

10 

181 

Operations began this month. 


May 

65 



6 


i 

10 9 



June ..J 

65 

1 


5 


5 

99 



1 

July 

59 



9 


9 

15 2 

Bisc due to increase in unused wells 



f 

1 






and infection of leaking irrigation 




i 


i 




channels 


August .. 

1 

59 

1 

1 

• 

6 1 

1 

• 

6 

9-8 


' 

September 

59 

! 


6 

1 

•• 

6 

98 



October 

59 

■ 1 

-• 

2 

• 

2 

34 

Decrease due to wells being covered. 


November j 

59 



3 

• 

3 

39 



December ^ 

69 



4 


4 

68 


1905 

January 

98 

1 

i 


• 

5 

510 

Town rapidly extending, many new 


February 

98 1 

• • ! 


4 

... 

4 

4-08 



March ... 

100 

• 

- j 

6 


6 

6 00 



April 

103 

•• 



... 

5 

4-85 

Bain pools formed. 


May 

98 


j 

4 


4 

4-08 



June 

100 


I 

1 3 

... 

3 

3 00? 

Statistics doubtful ; temporary inox- 







! 


1 

' perienced iusjiector. 


July 

100 


... 

1 2 

1 • • 

I 2 

2 00? 

Statistics doubtful , temporary inex- 







i 

1 

t 

penenced inspector. 


August . 

110 

1 

. . 

7 

1 

8 

1 7 27 

' Usual inspection resumed; leaking 






1 

i 



irrigation channels 


September 

113 

1 

1 

4 


i ® 

6-31 

1 

1 

t 


October 

116 

1 

1 

j 4 


1 ^ 

5 21 

I 

1 Bain pools formed; svphon pits in- 





i 


1 


1 

1 fected. 


Statistics, 

Khartoum 

North 
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Simultaneous 
occurrence of 
Anophelmes 
and Malana 


Diminution in 
cases of 
“ fever" 


Schwcinfurth 
on the nn- 
hcalthiness of 
old Khartoum 


It will be seen that tbe town bas been kept in a fairly satisfactory state, and one vastly 
different from that wbicb used to obtain. Anophebnes have been practically abolished, 
though we are always hable to theh recurrence owing to outside infection, and, latterly, they 
have heen somewhat persistent. If, however, prompt measures are taken as soon as they 
are found, they usually speedily disappear The only instances ivhere they remained for 
some time occurred in Khartoum, when rivei- pools were forming and Mr. Newlove, the Sanitaiy 
Inspector, who has conducted the work with much energy, was absent on leave, and in 
Khartoum North In the latter case the irrigation channels of certain barracks were in 
a leaking condition, and in the pools which had formed the Inspector found the larvae of 
Pyretoplwrus costalis. He had the pools obed, informed the person in charge of the 
occurrence, and received a promise that the necessary repairs would be executed. 
Unfortunately, he relied on this promise and did not again visit the spot till the time 
came for his customary round. Kor some reason the work was not carried out, the 
Anophebnes bred freely, and what is remarkable is the fact that during this period several 
cases of primary malarial infection occurred amongst Egyptian soldiers in these barracks, 
all being men who had never been south of Khartoum. This shows the importance of 
proper supervision Inspection is often very hot and tiring work in the summer, and 
Khartoum North is difficult to reach, but unless care be taken to see that instructions are 
reaUy and correctly carried out, failure iviU frequently result. The simultaneous occurrence 
of Anophebnes and malaria is very interesting. The same thing occurred at an earber period 
in Khartoum. Anophebnes were foimd breeding in small numbers, and at that time the 
Bobtary case of primary malarial infection seen by Major Dansey Browning and myself in 
Khartoum, dming the winter of 1904-05, came under observation. 

It is not justifiable to make a definite statement to the effect that malaria has decreased 
m Khartoum, because no statistics are available whereby this can be proved. Malana is a 
disease which often can only be diagnosed Avith certainty by blood examinations and there 
are no records of such in the past. We do not know exactly hoAV much malana previously 
existed m Khartoum though we can now obtain some idea of how much exists at the present 
time. There is a very general opinion, however, that cases of “ fever ” have diminished, a 
supposition supported by the experience of those responsible for the health of the large 
garrison ivhich contains many highly susceptible Egyptians. There can be no doubt that 
primary malaria is now rarely encountered in Khartoum. As, heretofore, numerous cases of 
the disease came into the city from both Niles, while cases of recrudescence of old attacks 
are not uncommon, but the carriers are usually absent and hence the parasites are not 
transferred from the sick to the healthy I have not seen a bving, wild, adult Anophebne 
in Khartoum for more than a year and a haK and I am always on the outlook for these 
insects. 

It 18 instructive to examine old records. Thus Schwemfurth* writing of the year 1871 
and describmg his return to Khartoum says • “In spite of everything, however, the sanitary 
condition of Khartoum ivas stdl very unsatisfactory. This was entbely owing to the 
defective drainage of that portion of the toivn which had been bmlt below the high-water 
level. In July when I was there I saw many pools almost large enough to be called ponds 
that could never possibly dry up without the appbcation of proper means for draining them 
off; stagnant under the tropical sun they sent forth such an intolerable stench that it was 
an abomination to pass near them. >• When it is remembered that Eihartoum is situated in 


• The Heart of Africa, VoL II , p. 279. 
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the desert zone (for the grassy region does not begin for at least 150 miles farther to the 
south), there can appear no necessary reason why it should be more unhealthy than either 
Shendy or Berber ; all that is wanted is that the sanitary authorities should exercise a better 
management and see that stagnant puddles should be prevented. As I have aheady 
intimated I found that, during my absence, not a few of my former acquaintances had fallen 
victims to the fatal climate.” How suggestive are these passages ! In those days the role 
of the mosquito in malaria was unknown. It was not the stroking and evaporating puddles 
which were to blame, though they may have played a subsidiaiy part, but the Anophelines 
bred out in them. 

That Schweiufurth’s friends died of malaria there can, I think, be Little doubt, and I 
regret to say that given a wet summer, and it is said comparatively wet summers may 
occui' in Khartoum, there is nothing to prevent a similar state of matters arising at the 
present time. Khartoum has been rebuilt, and much has been done to render it a healthy 
city, but there has not yet been time to have its site properly levelled or drained. Because 
of recent years the seasons have been dry it has not been necessary to cope seriously 
with flooding by heavy rains. There are no surface drains, the centre of the tovm 

lies in a hollow ; there are many depressions. That pools readily form and may persist for 

a long time I have myself observed. In October, 1905, very heavy rain fell for about an hour 
and a half, amounting in all to 1‘8 inches. The pools formed by it persisted in some cases 
for from twelve to sixteen days and finally had to be emptied by a fire pump. Fig 6, 
yioyc 20. Under favourable circumstances Pp-etophorus costalis ivill pass thiuugh all its 
water stages in a little over a week. 

What is to occur if we get repeated showers of torrential tropic rain distributed 
throughout several months? I have no hesitation in saying that malaria would occur 
and possibly run riot. Our little mosquito brigade could never cope with the 

conditions, special working parties would fad to get rid of all the ivater in time, the 

amount of oil necessary would be enormous, and it would be bloivn into heaps at the ends 
of the pools. Anophelines would invade us from ivithout and the sickness rate would certainly 
rise. Observe the statistics given ! It is always after rain that more mosquitoes are found. 
In part this is due to the fact that the rain often washes away the sod fi'om imder the edges 
of the well covers, leaidng holes ivhereby mosquitoes can gain entrance, while it also causes 
old Avells to fall in, and water collecting at the foot of them, forms very favourite breeding 
places. Anophelines, however, rai-ely breed in wells, and they are very fond of pools and 
puddles. The remedy is obvious. Although it may appear to some that I am merely 
advocating a waste of money, I believe that Khartoum should either be drained or the 
levels improved. At present efficient drainage would be best. No one can say when a 
comparatively wet summer may deluge the toivn. The Blue Nile can be kept out, the rain 
cannot, but it can be removed, and provision for its removal should be made. The tmvn 
is to be given a water supply, and when this is an accomplished fact better provision will 
have to be made for the disposal of slops and waste waters. Whatever scheme be chosen 
it might be adapted to deal at the same time ivith storm waters though admittedly the_ 
problem is a somewhat difficult one owing to the lack of fall in certain directions.* While 
discussing this subject one may consider whence the invading Anophelines come and how 
they reach Khartoum. I believe they are usually bred out in the pools which form in 

• It is satisfactory to note that this question is now under discussion and schemes for dealing both with 
storm-waters and waste-waters are being considered. 
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It will be seen that the town has been kept in a fairly satisfactory state, and one vastly 
different from that wbich used to obtain. Anophelines have been practically abolished, 
though we are always hable to their recurrence owing to outside infection, and, latterly, they 
have been somewhat persistent. If, however, prompt measures are taken as soon as they 
are found, they usually speedily disappear. The only instances where they remained for 
some time occuired in Khartoum, when river pools were forming and hli-. Newlove, the Sanitary 
Inspector, who has conducted the work with much energy, was absent on leave, and in 
Khartoum North In the latter case the ii-rigation channels of certain barracks were in 
a leaking condition, and in the pools which had formed the Inspector found the larvae of 
Pyretopliorus costalis. He had the pools oiled, informed the person in charge of the 
occurrence, and received a promise that the necessary repairs Avould be executed. 
Unfortunately, he relied on this promise and did not again visit the spot till the time 
came for his customary round. For some reason the work was not carried out, the 
Anophehnes bred freely, and what is remarkable is the fact that dming this period several 
cases of primary malanal infection occurred amongst Egyptian soldiers in these barracks, 
all being men who had never been south of Khartoum. This shows the importance of 
proper supervision Inspection is often veiy hot and tinng work in the summer, and 
Khartoum North is difficult to reach, but unless care be taken to see that instructions are 
really and correctly carried out, failure wdl frequently result. The simultaneous occurrence 
of Anophehnes and malaria is very interesting. The same thing occun'ed at an earlier period 
in Khartoum. Anophehnes were found breeding in small numbers, and at that time the 
sohtary case of primary malarial infection seen by Major Dansey Broivning and myself m 
Khartoum, during the winter of 1901-05, came under observation 

It 18 not justifiable to make a definite statement to the effect that malaiia has decreased 
in Khartoum, because no statistics ai-e available whereby this can be proved. Malaria is a 
disease which often can only be diagnosed with certainty by blood examinations and there 
are no records of such in the past We do not know exactly how much malaria previously 
existed in Khartoum though we can now obtain some idea of how much exists at the present 
time. There is a very general opinion, however, that cases of “fever” have diminished, a 
supposition supported by the experience of those responsible for the health of the large 
garrison which contams many highly susceptible Egyptians There can be no doubt that 
prmiary malana is now rarely encountered in Khai’toum As, heretofore, numerous cases of 
the disease came into the city from both Niles, Avhile cases of recrudescence of old attacks 
are not uncommon, but the carriers are usually absent and hence the parasites are not 
transferred from the sick to the healthy I have not seen a living, ivild, adidt Anopheline 
in Khartoum for more than a year and a half and I am always on the outlook for these 
insects 

It is instructive to examine old records. Thus Schweinfurth* wntiug of the year 1871 
and describing his return to Khartoum says : “ In spite of everything, however, the sanitary 
condition of Khartoum ivas still very unsatisfactory. This was entirely owing to the 
defective dramage of that portion of the town which had been built below the high-water 
level. In July when I was there I saw many pools almost large enough to be called ponds 
that could never possibly dry up without the application of proper means for draining them 
off; stagnant under the tropical sun they sent forth such an intolerable stench that it was 
an abomination to pass near them. When it is remembered that Khai’toum is situated in 

• The Heart of Africa, Vol. II , p. 279. 
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tlie desert zone (for the grassy region does not begin for at least 150 miles farther to the 
south),' there can appear no necessary reason why it should be more unhealthy than either 
Shendy or Berber ; all that is wanted is that the sanitary authorities should exercise a better 
management and see that stagnant puddles should be prevented. As I have already 
intimated I found that, during my absence, not a few of my former acquaintances had fallen 
victims to the fatal climate.” How suggestive are these passages ! In those days the role 
of the mosquito in malaria was unknown. It was not the stinking and evaporating puddles 
which were to blame, though they may have played a subsidiary part, but the Anophelines 
bred out in them. 

That Schweinfurth’s friends died of malaria there can, I think, be little doubt, and I 
regi-et to say that given a wet summer, and it is said comparatively wet su mm ers may 
occur in Khartoum, there is nothing to prevent a similar state of matters arising at the 
present time. Khartoum has been rebuilt, and much has been done to render it a healthy 
city, but there has not yet been time to have its site properly levelled or drained. Because 
of recent years the seasons have been dry it has not been necessary to cope seriously 
with flooding by heavy rains. There are no surface drains, the centre of the town 

lies in a hollow ; there are many depressions. That pools readily form and may persist for 

a long time I have myself observed. In October, 1905, very heavy rain fell for about an hour 
and a half, amounting in all to 1‘8 inches. The pools formed by it persisted in some cases 
for from twelve to sixteen days and finally had to be emptied by a fire pump. Fig. 6, 
page 20. Under favourable circumstances Pyretophoras costalis \vill pass through all its 
water stages in a little over a week. 

What is to occur i£ we get repeated showers of toirential tropic rain distributed 
throughout several months? I have no hesitation in saying that malaria would occur 
and possibly run riot. Our httle mosquito brigade could never cope with the 

conditions, special worldug pai^ties would fail to get rid of all the water in tune, the 

amount of oil necessary would be enormous, and it would be blown into heaps at the ends 
of the pools. Anophehnes would invade us from mthout and the sickness rate would certainly 
rise. Observe the statistics given ! It is always after rain that more mosquitoes are found. 
In part this is due to the fact that the rain often washes away the soil fi'om under the edges 
of the well covers, leaving holes whereby mosquitoes can gain entrance, while it also causes 
old wells to fall iu, and water collecting at the foot of them, forms veiy favouiite breeding 
places. Anophelines, however, rarely breed in wells, and they are very fond of pools and 
puddles. The remedy is obvious. Although it may appear to some that I am merely 
advocating a waste of money, I believe that Khartoum should either be drained or the 
levels improved. At present efficient drainage would be best. No one can say when a 
comparatively wet summer may deluge the town. The Blue Nile can be kept out, the rain 
cannot, but it can be removed, and provision for its removal should be made. The town 
is to be given a water supply, and when this is an accomplished fact better provision ^vill 
have to be made for the disposal of slops and waste waters. Whatever scheme be chosen 
it might be adapted to deal at the same time with storm waters though admittedly the 
problem is a somewhat difficult one owing to the lack of fall in certain directions.* While 
discussiug tlus subject one may consider whence the invading Anophelines come and how 
they reach Khartoum. I beHeve they are usually bred out in the pools which form in 

• It is satisfactory to note that this question is now under discussion and schemes for dealing both with 
storm-waters and waste- waters arc being considered. 
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tlie terraced banks and sand-banks of tbe Bine Nile above tbe town The mosquito 
brigade is so small, there is so much to he done, and there are such few means of 
transit that it is difficnlt to control a large area, or rather lengthy strips, outside 
the toum boundaries It can be done and is done as far as the hmiting White Nile 
on the west, but on the east side it is more difficult, and thus it happens that 
every now and then pools or other water collections escape inspection, and mosquitoes 
either driven into Khartoum by the wind or brought to it in boats and steamers 
Occasionally Anophelmes have been found breeding out m lealiy^ boats or on board steamers, 
in water accumulations which are exposed to the hght As previously stated, they do not 
breed m the bilges At piesent, howevei, it is comparatively easy to locate them in the tovm 



Fig 6 — Pools in Khartoum — ^Thesc pools were formed by a rainfall of 1 8 inches, and one hour, thirty minutes* duration. Some 

persisted for over three weeks m October, 1905 


at an early period, and to cut short their career, but it would be a totally different business 
if Khartoum was studded with ponds and pools. The hehef above expressed has quite 
recently received remarkable but unwelcome confirmation. The fast of Ramadan was followed 
by the feast of Bairam. The first lasted four weeks, the latter one week. Both — and especially 
Bairam — interfered with the work of the brigade. The men worked badly during Ramadan, 
Malaria out- they would uot work at all durmg Bairam. The Blue Nile was falling, and the pools 
shown in Kigs. 7 and 8 {2^age 22) formed in the sandbank above the British barracks. No 
doubt the cold weather wliich obtained was the cause of a recrudescence of a malaria attack in 
a soldier who had served in India and was resident in these barracks. Seven other cases 
quickly occurred. Attention was directed to the pools, and Pyretophoms costalis was found 
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breeding in some of them. The laxvm were destroyed wherever found, and the cases came 
to an end. At no time were adult winged Anophelines found, but these must have existed 
in small numbers and imdoubtedly caused the limited epidemic. 

Tn the future the desert land round both Ehartoum and Khartoum North will, no douht, 
be irrigated. Herein lies a great danger to the health of the community, and one would 
strongly advocate the preservation of a so-called “ dry zone ” behind both parts of the to^vn. 
It should be at least one mile in width, that is to say, a mile of perfectly bare dry land, 
a sandy stretch, wind-swept, and affording no shelter to mosquitoes, should be left between 
the farthest likely extension of the town and the irrigated area. The necessity for such dry 
zones has been strongly urged in India, especially at Madras,* while in Italy their establish- 
ment is enforced by law. As is pointed out by Major King, it must ever be a case of asking, 
“ Is the game worth the candle ? ” Personally I think it is — at least, as far as Khartoum is 
concerned — ^while a somewhat modified scheme might be adopted for EThartoum North, where 
admittedly the difficulties are greater. I have heard it said that the mosquitoes are preferable 
to dust, but such dry zones would never be productive of much dust, and surely none could 
prefer mosquitoes plus malaria, and possibly plus dengue, to the small amount of irritating 
and annoying dust derived from such dry strips. Of course, a great deal Avill depend on the 
type of irrigation employed. 

One has read with much int-erest Professor Ross’s addressf on the subject of “ The logical 
basis of the sanitary policy of mosquito reduction.” I believe that if one had time to 
devote to it, the matter could be studied excellently well in Khartoum. Conditions are 
specialised and simple, the area to be exploited is limited, so are the species of mosquitoes to 
be studied. I have had no leisure to go fully into the matter, but I am inclined 
to think that the results obtained here support certain of Professor Ross’s conclusions, 
and especially the one which states that “ as a general rule for practical purposes, if 
the area of operations be of any considerable size immigration will not very materially 
affect the result.” 

In Khartoum, however, it must not be forgotten that the subject is complicated by the 
presence of mosquito-carrying steamers, boats and barges. Were it not for these, greater 
success would have crowned the efforts at extinction, or rather reduction. 

It may be asked why operations conducted for so long a period have not resulted in the 
almost total extinction of mosquitoes in Khartoum. The reasons are not far to seek. They 
are to be found in the immigration already considered, in the smallness of the brigade and of 
the funds at our disposal, in the carelessness of householders and others as regards well 
covers, the cleaning of zeers, and the repair of irrigation channels, and also to the imperfec- 
tions to which all human labour is liable, and wliich are always more numerous when the 
conditions are tropical and the workers coloured natives. There has to be constant vigilance, 
and one must be prepared to make complaints and excite grievances. Memories must 
be jogged and offenders punished if any success is to accrue. It is often wearying and 
disheartening work, but it is worth doing, for the issues at stake are not trifling. Stih we are 
rid, and well rid, of the annoying Stegomyia, the dangerous Pyretophorus is kept in 
abeyance, and Culex, the ubiquitous, has ceased to be a nuisance. 

The work is being conducted on much the same lines as hitherto. Native inspectors are 
fined if pupfe are found in water collections under their care. The amount of oil used per well 

• King Indian Medical Gazette, June, 1905, Vol. XL , p. 201. 
j- Ronald Ross, Rnt. Med, Jonr., Maj-, 1905, Yol I , p 1,025, 
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Fic 8 Pools lfft i!\ tiik fallivg Blue Nile in the Sandbank East of the British Barbacks, Khartouji. Anophelmes bred out m 

these pooU The shninVen rncr channel is seen in Fig 7 
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Fig 9 — Dmmoi'MRNT op Mosquitors Lar\^-, Popa? and Imacinrs, Both Culex and 
Anopheline lan-ae are shown, the former only possessing respiratmg sj-phon tubes 


lias been reduced to balf-a-pint. This is still mncb in excess of wbat is actually required to 
Mil tbe larvee. Two ounces have been found to be ample, but tbe larger quantity is employed 
because some is wasted owing to splasbing, and because it admits of a film being formed 
wliicb lasts for several days in tbe case of a well and pi events reinfection. 

Several interesting new facts bave come to light. Thus, weUs which are constantly in 
use are very rarely infected by Culices. It is the unused well that is the great nuisance, 
and very often the unused well is in the unoccupied and locked-up premises, and therefore 

difficult of access. 
Sometimes a used and 
unused well have been 
found alongside each 
other, the former un- 
infected, the latter 
harbouring eggs and 
larvae. Sir William 
Macgregor, till lately 
Governor of Lagos, 
wrote me from New- 
foundland, asldng . if 
the depth of the wells 

had any influence on the breedirtg operations, as he had made some observations on this 
point in the West Coast territories. 

In Khartoum the deepest wells do not exceed 30 feet from ground level to water surface, 
and C. fatigans seem to breed indifierently up to that depth. The wells at Omdurman are 
much deeper. In one of these, at a depth of 70 feet, the larvae of both C. fatigans and 

P. costalis were found. It was an imcovered 
w'ell worked by a pump, and it is remarkable 
that Anophehnes were found in it, for there 
could be but little light at that depth, and as 
stated, P. costalis does not favour wells. So far it has not been possible to attack the 
mosquitoes in Omdurman. The area there is too vast, it is out of the way, few Europeans 
live in it, and the distance between it and Khartoum is, I think, too great for infections of 
the latter town from the former to occur with any frequency, save, indeed, when the inevitable 
steamer serves as an intermediary. Still the task should be undertaken, but it is largely a 
question of ways and means. Dr. Doty’s recent investigations* go to support the view that 
the mosquito is not much of a voluntary traveller. It is worth noting that the wind very 
rarely blows from Omdurman to Khartoum, i.e , from the north-west. The reverse is the 
case in the summer, while in the winter north-east or due north winds prevail. 

Considerable improvement has resulted from having as many wells as possible covered 
over, permanently if a pump is affixed, with a movable wooden cover if the water is drawn 
by hand. Wooden covers are very liable to warp and spHt in this country, but they can 
be easily repaired. An attempt was made to procure covers of canvas or sacking fixed to 
barrel hoops, like those used with success at Bathurst.t In Khartoum they cost too much, 
chiefly because barrels are rare articles in the Sudan, and special flexible metal had to be 
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• Brit. Med Jour , Yol II., 1905, p. 971. 

I Dutton. Eeport of the Malaria Expedition to the Gambia, 1902, p. 30, 
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procuredj also because labour is better paid. Wbat cost fourpence in Batburst actually- 
cost three shillings and sixpence in Khartoum, and was not good at that ! 

It used to be the rule that anyone might sink a weU practically anywhere in Khartoum, 
and when he had finished ivith it, he left it as it was. This state of things has been altered. 
Now no one may sink a well for any purpose without submitting a plan, showing the 
situation of the proposed well, to the Governor. Such plans are passed to the Medical 
Officer of Health. The well may or may not be sanctioned, but if it is, the owner is made to 
promise, under penalty for default, that he will either fiU in the well when no longer 
wanted, if it is being sunk merely to secure water for building p-ui’poses ; or if it is intended 
for prolonged use, that he ^viLl affix a cover to the satisfaction of the Sanitary Inspector, 
and that he -wiU keep that cover in good repair. This has been productive of much benefit, 
though it requires constant watchfulness to see that the law is not evaded. The cost to the 
owner or user is not gi’eat, though in some cases it may constitute a hardship. The covers 
may be fixed, and then stolen or mahciously broken. It is almost impossible to attain 
anything like perfection m this vexed question of wells, but every little helps. Public wells 
are aU covered and most of them have pumps. 

When Khartoum possesses a proper water supply with stand-pipes in the streets it is 
proposed to fiU in all the weUs save such as are required for the irrigation of gardens. If 
this be done C. fatigans -vviU find it very difficult to maintain a footing in the to-wn. The 
rapid extension of Khartoum has recently necessitated the sinking of many new weUs for 
building purposes. These have to be permitted, but one is sorry to see the site of the town 
honeycombed in this way. 

For a long time it was difficult to control the breeding places on the steamers, but in 
the autumn of 1904 the Director of Steamers and Boats issued more stringent regulations 
to engineers and native reises, and the result was soon apparent. Steamer after steamer 
arrived free from mosquito larvae, Ediartoum North became a more comfortable place of 
habitation, and the wells in the river zone of Khartoum were less frequently re-infected. 
The engineers were taking trouble and carrymg out the plan which had been de-rised for 
treating bilges both in the steamers and in the sandals or barges they are accustomed 
to tow. 

The folio-wing are the instructions which were issued Mr. Newlove devised the plan of 
oiling the wood holds in rotation. They had always been a difficulty till this was done. 

“ 1. Before leaving Kliartoum the bilge water in the various sections should be oiled 
by pouring petroleum on the surface of the water and stirring weU -with a stick. A film -will 
then form on the surface which prevents access of air to the mosquito larvie and pup® and 
so Mils them. Eggs deposited by mosquitoes on this oil film "uill not develop, and many of 
the females themselves mil be killed. Roughly about one-half pint of oil should he devoted 
to each section. A little experience soon shows how much or how Httle oil is needed to form 
a proper film. In addition, the water in the trays under the boilers should be examined, and 
if necessary, oiled. (This note was added because Anophelines were found breeding in such 
water.) 


“ A cup or -wide-mouthed bottle can be used for collecting water for examination. The 
vessel should be quickly but gently dipped under the surface and lifted out -without spilhng 
any of the contents. For somewhat inaccessible places a tin with its bottom replaced by 
■wire gauze mesh and attached to a stick is useful. The larvffi are then found -wrigghng on 
the gauze. Such a collecting dish is easily made and answers well. It should be examined 
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in a good light. It is to be remembered that any standing water collections will harbour 
mosquito larvae, and attention should therefore be paid to the water-closet cisterns, zeers and 
tanks. 

“2. During the voyage, opportunity should be taken to re-oil the bilges wherever 
possible. This should especially be the case before starting on the return journey. Wood 
holds are usually at fault. The difficulty can be got over by emptying these in rotation so 
that the water in the hold can be got at and oiled once in every fortnight. Special attention 
should be directed to zeers when these are used for storing bottles of dnnk. All zeers should 
be emptied out at least once a week during the voyage. 

“ 3. The thing to be avoided is returning to Khartoum with mosquitoes on board. If 
this is done, wells and water collections m the town which have been cleared at trouble and 
expense, are liable to become re-infected. This has happened repeatedly so that it is very 
important that steamers should arrive clean and free. It is well to have all bdge water 
emptied on anival, and all steamers lying up should be inspected and treated in the manner 
described. Similar precautions are required as regards barges, sandals, launches and any 
vessel on which there is stagnant water. 

“ Note. It has been proved that mosquitoes, as a rule, will not stay for any length of 
time on a steamer if they are prevented from breeding out on board. Consequently, such 
preventive methods are effective as has been demonstrated on several occasions, and there is 
no excuse, in most instances, for steamers reaching Khartoum with their bilge water, &c., 
full of larvae and pupae, and their cabins full of adult mosquitoes.” 

Sometimes it has been found advisable to employ sulphur squibs* when there were 
many adult insects in the holds. 

It is largely due to the efforts of Mr. Potts, of the Steamers and Boats Department, that 
the local launches, barges and ferry-boats have been kept free. Only those who have had to 
deal with the lazmess, procrastination and inattention of the natives in charge of some of 
these craft, can realise how difficult his task has been, and how well he has carried it out. 

The Director and Assistant-Director of the Steamers and Boats Department have done 
all in their power to help the mosqmto brigade, and consequently great benefit has ensued, 
despite occasional relapses. The manager and officials of the Sudan Development and 
Exploration Company have also, as a rule, done their utmost to keep the Company steamers 
free. The British Barracks are, in the main, looked after by the Medical Officer in 
charge of British Troops. They are, as a rule, kept perfectly free, though it is worth noting 
that they are rather subject to re-invasion by Anophelmes — confirmation of the statement 
that these mosquitoes invade the town from the east. 

It is interesting to find that the natives have developed a great hldng for petroleum. 
They seem to regard it as a panacea for every land of uinged pest, and use it to keep away 
flies and midges This is a curious testimony to the efficacy of Major Boss’s method. 

Ko new genus or species has been found in Khai-toum. Indeed the only constant 
species now present is C. fatigans P. costalis is an infrequent, but none the less unwelcome, 
visitor. Stegomyia fasciata has given up the struggle, and, as far as can be told, has not 
been present for many months. It used to be a nuisance in the middle of the day. It is 
difficult to say whence came the solitary Miicidus mentioned in the last report. It is the 
only representative of this mouldy-looldng genus yet discovered in the Sudan. Possibly the 
Tlieohaldinella epatldpalpis were introduced by the train, as they were foimd breeding near 
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• Giles, Gnats and Mosquitoes, 1902, p. 221, 
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tlie station. The cisterns on the trains have been occasionally examined, hut always 
Avith negative results. 

We are now in a position to estimate the cost of these operations. Practically the only 
expenses which have to be considered are the wages of the men of the brigade and the cost of 
the oil employed. 


Expenses for 1906 

No 

Item 

£K Mms 

1 

Headman, at 120 piastres per month 

14 400 

1 

Man at 100 piastres per month (three months) 

3 — 

2 

!Men at 80 piastres per month (three months) 

4 800 

2 

Men at 100 piastres per month (nine months) 

18 — 

80 

Tins of Petrolenm, at 16 piastres per tin (for town) 

12 800 

70 

Tins of Petroleum, at 16 piastres per tin (for 



Steamers and Boats) 

11 200 

30 

Tins of Petroleum, at 16 pia.strcs per tin (for Works 



Department Barges) 

4 800 


Total 

69 . 000 


Note — The Egyptian pound is equal to £1 Os 6d of English money ; there arc 
100 piastres in the £E1 and 10 miUiimes go to the piastre The oil tins each hold 
four gallons 


The Samtary Inspector is paid nothing additional for the mosquito work which 
constitutes some of his most important duty ; the initial outlay was very small — ^not more 
than £E3, and the only other expenses are those incurred in crossing and recrossing to 
Khartoum North — a mere trifle. True, this is the second year of operations, but the work 
has been much extended, and the estimate is a fair one. 

Therefore, for sometliing considerably under £100 per annum, Khartoum is kept 
practically free from malaria, and the inhabitants are secured, to a very great extent, from 
the persistent and annoying attentions of these winged pests, which, as a rule, add so much 
discomfort to life in the tropics. I do not think the above is a large sum to pay for such 
immunity. 

As has been stated, no new species have been found in Khartoum, but one is able 
to announce “ finds ” made elsewhere ’ 

Colonel Penton discovered ^diomyia sqnammipcmtcu on the Jur river and Cellia 
sqnainosa at Meshra-El-Eek, on the Bahr-El-Ghazal. No JEdiomyia has been taken 
before or since in the Sudan, and the genus Celha had been represented only by 
C. pharoemU C squamosa is probably a malaria earner. 

Dr. Neavo made a considerable collection, which included two new cuhees These are 
described by Mr. Theobald. Mr. Newlove obtained a very fair collection, in which occunud 
a fine purple variety of Culex tigripes, also secured by Colonel Penton. ]\Ir. Newlove also 
collected some larvse new to science, which have also been submitted to Mr. Theobald. 

Captain Hughes sent Culex Inrsuiipalpis from El Obeid, where P. costalis seems 
common, and Captain Ensor and Sir. Crispin have shown that Stegomyia fasciaia is the 
chief mosquito at Sualdn. 

Sir. Friedrichs was sent up the Blue Nile to Roseires in September, 1905. Amongst 
the mosquitoes wliich he brought back I found Myzomyia funesta, represented chiefly by 
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the variety subitmbrosa, to be numerous. This well-knoAvn malaria carrier had not 
previously been foimd on the Blue Nile. Three malaria carriers are now known on that river, 
namely, Pyretopliorus coftolis, Cellia pliaroemin and Myzomyia funesta. ]\Ir. Friedrichs also 
secured a new and beautiful species of Mansonia, named nigra by Mr. Theobald. It may 
yet constitute the type of a new genus. Major Bray brought a small, but good collection of 
CulicidcB from the Bahr-El-Ghazal province wluch included a mosquito representative of a 
new genus, Qaasistcgomyia. 

He also sent some useful notes describing how he’-found mosquitoes breedmg out in water 
collections in hollow trees, a fact first elicited by Lutz in South America, and he records 
the remarkable observation that mosquito larv£e destroy the young fiy of fish. Murray 
has shown that adult mosquitoes do so, but I am not aware that anyone has hitherto found 
the larvae so engaged. 

In January, 1905, I went to Taufikia on the White Nile, and at Goz-Abu-Guma 
found the missing male of Uranotcenia baJfouri, several females nf tliis species, and a 
curious mosquito with an expanded proboscis, which I sent to Mr. Theobald, It appeared 
to me to be a Mxmomyia. I foimd Cellia phavcensis as far north as Goz-Abu-Guma, 
while at Benk Myzomyia funesta and Myzorhynchus paludis were taken. In all, sixteen 
different genera comprising some thirty-five species of Culicidcc have now been found in Sudan 
territory. 

I regret to say our knowledge is no further advanced as to which of the species of 
Anophehnes found are capable of serving as hosts m the mosquito-man cycle of the malarial 
parasite. Not every AnopheUne can carry malaria, as witness M rossii in India, so that it 
is very important to determine accuiBtely those which are pernicious. Of the Nile 
Anophehnes Myzomyia funesta, Pyretopliorus costalis and Cellia jdiarcensis are known 
to be imphcated in the traffic, but dissections of Anopheles wellcomei, Myzorhynchus 
paludis, Myzomyia nili, Cellia squamosa, and any new Anophehnes are required. It is 
possible that Myzorhynchus paludis, which is rather a different type of mosquito fi'om the 
others, and does not bite as freely, may escape having to bear an evil reputation, but one 
cannot teU -without making careful experiments and examinations. Probably 3f. funesta is the 
worst of the hatch. These Anophehnes are found far from Khartoum, and I have had no 
opportunity of studying them properly. In this connection one may record a few facts about 
malaria itself. Further experience has somewhat modified my view that the quai-tan 
parasite is rare. It is not so common as the other two recognized varieties, but it occurs 
•with considerable frequency. For example, of the last 50 consecutive , cases which I 
examined, thirty-tliree were mahgnant (small ring forms or crescent), eleven ivere benign 
tertian, and six were quartan. Ten of these 50 cases came from up the Blue Nile and of 
these ten, six were mahgnant, one was benign tertian and two were quartan. The remaining 
cases came from the White Nile and Bahr-El-Ghazal, -with the exception of a few occurring 
in Khartoum. It is curious that I have never seen a case -with many crescents in the 
peripheral blood. Severe crescent infection does, however, occur, according to Major Eivers. 

The figures given are of some interest, but no conclusions can be based on so small a 
number of cases, and in the absence, in many instances, of informa-tion regarding pre-vdous 
history. 
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Fig 11 — Tsetse Fly Map 
M. Glossina morsitans P Glossina palpalis. 
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Biting and ISToxious Insects other than Mosquitoes 

In the First Eeport of these laboratories it was mentioned that enquiries had been 

set on foot about biting flies in the Bahr-El-G-hazal province. This yielded very little 

in the way of specimens though Captain Brakenridge sent some useful notes about 
Glossina morsitans (vide infra). Eecently the matter was taken up more strongly when 
Colonel Hunter requested me to draw up a form of enquiry to be sent to Governors of 
Provinces and Mamurs aU over the Sudan. Too elaborate a series of questions would 
have been a mistake and the following simple queries were eventually adopted and 
distributed together with specimens of Glossina •palpalis kiudly furnished by Captain Greig. 

1. Axe there any flies of this sort in your district which are kno-\vn to bite man? 

2. Are there any flies of this sort m your district which are knoum to bite animals “i* 

3. Do biting flies of any kind exist in your district? 

4. If you find that any biting fly exists please state : — 

(a) At what time of year it is most prevalent. 

(b) In what kiud of country it is found, i.e., in forest land, bush country, near 

, water, etc. 

(c) If the natives in your district attribute any illness to its bite. 

(d) If it bites only through the day, or only at night, or both during day and 
night. 

(e) If it is Imown to attack wild game. 

(f) If anything is kno'wn about its breeding habits. 

(<j) If it is numerous or othei-wise. 

A request was also made for specimens, and directions given as to how they should be 
sent to the laboratories.^ 

This memorandum has been productive of good results. Flies have been sent fi’om 
vaiious parts, we have learned then Arabic names and discovered several mteresting points 
as regards time of prevalence, distribution, etc. One amusing statement, not wholly 
uninstructive, was made by a certain official on the Upper White Nile, Avho on receipt of 
the notice replied, “ What I am looking for is a species of fly which does not bite. Could I 
obtain a male and female of such a species I would start immediate breeding operations " 

The Tsetse Fly 

Pride of place may be given to the tsetse fly, of which, as already mentioned, two 
forms have now been found to exist in the Sudan, i.e., Glossina moi'sitans (Plate I.), the 
carrier of trypanosomiasis in animals, and G. palpalis (Plate II.), the agent in the 
transference of the human trypanosome, beheved to be the cause of Sleeping Siclcness 
(vide infra). 

The most interesting fact elicited about G. morsitans was supplied by Major Morant, 
who found it in Southern Kordofan, sent specimens to the laboratories, and whose note upon 
it is as follows ; 

“ The Umbogani bogey seems to be exaggerated by the Arabs, by ivhom it is naturally 
very much feared. In the time of the old Government this fly, which appears to be a species 
of tsetse, infested all the Koahb Hill and extended to Umberembeita. Early in the Mahdia 
they are said to have died ofi" completely, and the district was exempt from them until three, 
or some say, foui- years ago when they seem to have reappeared at Jebel Ambri, which. 
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liowever, they are now said to have left, and to have gradually spread northwards, until, this 
year, they have reached Jebel Daheir, though in small numbers. It is thought they go to 
Umheremheita, but no further. When tribute is under discussion they are said to have 
killed quantities of cattle, sheep, goats, pigs, and dogs, specially when they first reappeared. 
However, now they seem less numerous, and the Nubas are not much afraid of them. At 
Daheu’ I was told there were very few there, whilst at Nying-Nying I was told exactly the 
reverse, and specimens were difficult to procure They haunt the rocks and angal hedges 
near the villages, hut animals can graze a mile or two away from them by day and he brought 
in after nightfall ivith immunity. The fly is present throughout the year. The fly belt 
extends from a place called Kawahh to about twenty miles south, and is only three or four 
miles m breadth. Outside the belt no flies are to be found, and there is no evidence as to 
their existence in adjommg distiicts. If asked for, natives went to the villages for them, 
and either found them in hedges, or on pigs, or amongst the rocks. The wells are usually 
situated half-a-mile from the villages ” 

Eeplying to a query. Major Morant said there were no streams or mainhes m the district, 
the only water to be found m the neighbourhood being that in the wells. 

On studying the map one found the region to he a short distance to the south of the 
12th parallel of north latitude, and nearly midway between the 30th and Slst degrees of 
east longitude, being j'ust about 150 miles west of Renk on the White Nile and nearly 
due south of El Obeid, the capital of Kordofan. 

Hitherto the fly has not been known to extend north of the Bahr-El-Ai'ah, which 
divides Kordofan fi’om the Bahr-El-Ghazal province, so that this constitutes its most 
northerly record for the Anglo-Egyptian Sudan, and, with the possible exception of 
Bathurst and Lake Chad, for the African Continent as weD. It is interesting to find 
that the name XJmbogani is also that under which it is known in the Bahx-El-Ghazal. 
Captain Biakenbridge in the note to which reference has been made, iafoimed me that 
the native name is klboogena, the accent on the oo, which is rather short like oo m good ; 
the g is soft. The Golo name is Ngissa, the M’Bari name is Mbih and the Dmka name is 
Mow. Only the last of these names is given in Austen’s Monograph where it is spelt Mau.* 

From data supphed by Dr. Neave, Major Bray, Major Rivers, Captain Percival and 
Distribution of others, I have been able to mark on the accompanying map the distnbution of G moi'sitans 
in the Bahr-El-Ghazal province so far as it is at present known. In some places it is very 
numerous and it causes great loss amongst mules and donkeys. A point to which all 
the observers have directed notice is that the leading men and animals of a caravan are those 
liable to be attacked. Those m the rear escape. The fact seems worth mentioning as the 
more valuable animals may gain some protection from the position in ivhich they are placed. 
Major Bray and Mr. Thomas record that the fly bites during the night. Bradshaw, 
Selous and Crawshay, quoted by Austen, all refer to the tsetse sometimes feeding during 
the dark boms. 

It is only recently that Glossina palpalis has been proved to exist in Sudan teratory. 
]\ronsieur Lemaire, of the Belgian scientific expedition, informed me that it existed at Wandi 
in the Lado Enclave and at Mvolo in the Sudan, but it was not until Major Bray sent 
a fly, irith the folloiving note, that this statement was defimtely confirmed, for the fly on 
examination, proved to be a palpalis. 

• Austen Monograph of the Tsetse Flics, 1903, p 299 
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Major Bray stated, ‘'I forwai’d . . . a fly wMch. I believe to be G. paljyalis. I 

cauglit it at thirty miles post, Meridi, Mvolo road, in May. I have compared it ivitb the two 
specimens kept in the Mudir’s office, and liave no doubt of its identity. I did not see 
any more, but at that tune was very busy and it did not occur to me that it was palpalis, 
and T did not look for more. At Tembura, in February, I met an inteUigent Arab, one 
Eirabim Ibn Sayd El Nur, from Taweiska, in Kordofan, who bad come from Zemios (Zemios 
is about fifteen days soutb south-west of Temburas). He said, in reply to questions, that 
there was much sleeping sickness in Zemios, and that it was brought by the Belgians. The 
disease is accompanied by enlarged cervical glands. It has been there three years. I did 
not hear anything about it anywhere else.” 

This information is of grave significance, and no doubt Major Dansey Biuvniing’s 
expedition ■will serve to show the extent to which the disease exists, and if it has really 
invaded the Sudan. He may also be able to map out the fly belts and determine if 
G. palpaliis exists in large numbeiB. Since this was ■nwitten Major Biovming has not only 
proved that morsitans is numerous between Wau and Chak-Chak and between Kossmger 
and Dem Zubeir, but he reports paljialis in large numbers in the district to the 
south-east of Mvolo and writes me to say that he has been informed from a Belgian 
source that G. pallidipies exists at Mangi. As he notes, this requires confirmation. He did 
not see the specimens. 

I am strongly of opinion that the tsetse exists on the upper reaches of the Sobat. 

Mules and cattle coming from Itang and the Upper Bare districts in Abyssinia have 
been found suffeiing fi'om trypanosomiasis. From enquiries made from members of 
Sir. Macmillan’s expedition I find that about fifty miles south of Nasser a fly, supposed to be 
a large tsetse, exists. I should not be surprised if this proves to be G. longipennis (Plate ITT ) 

A study of Mr. Austen’s latest map shows that this species might very weU extend thus far 
west from Somaliland and north from Lake Eudolf. I hope this question may be definitely 
settled before the end of 1906. (Since this was imtten Mi'. Thomas has brought m two 
specimens of tsetse taken by Captam C. Sullivan on the Bai'o in Abyssinian teriitory 
between Gore and Gambela, i.e., about the intei-section of the 35th degree of east longitude 
and a parallel of north latitude con-esponding to 8° 25'. Though they are somewhat 
damaged I have little doubt these flies are G. morsitans. They aie certainly not loiujipennis g morsitans 
and answer to morsitans very closely though their abdominal markings are, I think, rather -Abyssinia 
brighter than usual.) 

There is no e-ndence which would lead one to suppose that the tsetse exists on the 
Upper Blue Nile. There are records of animals dying from fly bite, but other genera are 
imphcated so far as can be told, not Glossiiia. 

Several species of seroot fly have been sent both from the Blue and "White Niles. 

Colonel Penton brought a valuable collection of Tahanidoi from the Jur Eiver. Colonel 
Hunter presented several large biting Uiptera ivhich he had taken on the Upper "White Nile, 

Major Bray was the donor of a good collection which he made in the Bahr-El-Ghazal and 
some from Captain Ensor also reached us from the same provmce. Captain Grogan sent 
flies and admirable notes from Goz-Abu-Guma and specimens have also been forwarded from 
Eoseires and the Eahad. Captain Hughes brought a fine specimen of one of the Asilidae or 
robber-flies from El Obeid. It is very apt to be mistaken for a biting dipteron. 

Fortunately it has been possible to have these flies well illustrated in colour or in 
black and white. The object has been both to make complete scientific dra'wdngs and to 
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produce correct illustrations whereby those flies can be readily identified by anyone who 
secures them. For this purpose the natural colours are indicated in the black and white 
drawings. I believe they ivill be helpful in this drrection and of considerable value 
to Medical OflBcers and Inspectors Some non-biting Diptera which might easily be 
confounded mth harmful varieties have also been illustrated. In this connection I have 
to acknowledge the kindness and courtesy of the Trustees of the British Museum 
with reference to the permission granted for the reproduction of the colonred plates of 
6r. moi'sitans, G. palpalis and G. longipennis. Both in the identification of specimens 
and the criticism of the drawmgs we have received the valuable help of Mr. Austen, 
Dipterologist to the British Museum, who has also contributed a paper on some of these 
Diptera ivritten specially for this report. 

Seroot IS a name apphed to several of the larger Tubaniclai found in the Sudan, such as 
T. dorsivitia, T. afticanus, T. socitis, and T. higuttatiLS. Other Ai’abic names, kindly 
translated for me by Sir B,. von Slatm, are given to these. Thus at Goz-Abu-Guma on 
the "White Nile, T. dornvitta is called Ter-El-Gefar (“bird of the desert”), while 
T. sodas, or a fly very hke it, is known as El Aghdbish (“the grey one”). 

Captam Grogan sent the following note from the Mamur of Goz-Abu-Gnma regarding 
these flies m answer to the memorandum. They seem well worth reproducing in extenso. 

1. “ They bite both man and beast. 

2. They appear for the most part in the time of the Kharif (May and June) and when 
the dura crops ripen. 

3. They ai’e found in thickets, woods and undergrowth near the river, also in the 
wooded parts of the interior rain lands. 

4. From the effect of their bites animals lose condition and become very lean. 

5. They bite during the day-time. 

6 They also bite ivild animals such as the hon. 

7. Nothmg definite is knoivn about their breeding habits but they ain said to be the 
same as the locust. 

8 They are numerous and especially towards the south. 

In adchtion reliable information points to the Aghdbish being much the worst. Their 
favourite places for attacking animals are in the hahdess piud under the neck, the bare paids 
of the belly, and in the grom of the leg. Animals if exposed to their attacks, which draw 
blood, get no peace and eventually die. There is no doubt that they drive ivild animals 
from Jebelein northwards during the Kharif.” Captain Grogan further says: — “There is 
also to be foimd, to my o^vn peinonal knowledge, a httle way south of Goz-Abu-Guma, near 
to the liver, during the months of April and May a third sort of biting fly, small and black, 
something like a house fly which attacks camels and mstantly draws blood. Its name is 
said to be El Agusa (‘the old one’).” 

Specimens were afterwards sent, and, as expected, this fly proved to be a species of 
Stomoxgs which I had found very prevalent at TaufiMa in Januaiy, fiercely attacking mules 
and dravdng scarlet beads at every thrust. 

It is also common in the Bahr-El-Ghazal and up the Blue Nile. I do not think it can 
be a carrier of trypanosomes in the Sudan, otherwise many animals would have become 
infected at Taufilda As a matter of fact I only foimd trypanosomes in mules coming from 
Abyssinia. Captain Greig’s experiments go to prove it innocent in Uganda.* 

• Qreig. Reports of the Sleeping Sickness Commission of the Royal Society. No VI., 1906, p. 203. 
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A new species of tlie vicious and mottled-^vinged Hccmatopota was brougiit from tlie 
Bakr-El-G-liazal by Major Bray, while a different variety bas been forwarded from the 
Eabad Tin’s leads us to speak of flies from the Blue Nile. These have been sent by the 
Mamurs of Rufaa and Eoseires through Mr. Corbyn. 

The most interesting are the Pangonia, species P. magrettii, Fig 12, from Eufaa, called in 
Arabic, Ter-El-Bagger (“the cow-bird”) or Dihhan-El-Gefcir of the desert ”). These 
flies, in which the proboscis is of gi'eat length, are said to be a cause of camel siclmess and 
the reason for the migrations of camel-breedmg Arabs Seroots were also sent from Eufaa 
together vdth a note that they were worse duriug the Kharif, and bite all animals, including 
man. A quamt sentouf t> T,ay be quoted, as it is very typical of the drawbacks to work in 
the Sudan : 

“I ] fuuld get them ahve, because the way of catching is by beating them 

.nilh cJotJi or with :• bimdle of sticks.” No wonder it is, at times, difficult to identify 

- ,t '■ ii • > I>r Yf i dm. -would rather have the 

bv lhis forcible collector than 

' ‘ ’ blb'i'JjC'' o''', 1 sometimes shown. 

^ < ‘ 

I ’E :iof' ' !! oseires are somewhat con- 
iusrd, several species being sent together under 
il'io same heading. The Blue Nile Homatopota 
■^ueem to be called El Takasha (“ the attackmg 
fly”), and are credited with causing “swelling of 
the lungs ” in sheep and goats. They are said to 
appear in August, prevail a short time during the 
Kharif, and then. die. Aim Rahaha (“father of 
a stringed musical instrument”) is the name 
after Anoton, applied without distinction to the 

110*7 1ji abdomen cx:braceoiis , bands on black apica! portion whitish 

l&rff6r x8<bfliILlCla6j wIhIG l^civtiall SGGITIS also to 06 yellow,femorabrowTi,remainiDg portion oflegs^^ellow:; wings 
^ ^ suffused with light yellowish brown 

an Axabic term for Seroots.^ By kmd o/ Tntstres of BnttsJt Museum 

Stonioxys were sent from Eoseues, where they are called El Noglmza. The note, which 
is quite correct, states : “ This fly chiefly bites donkeys, hoi-ses and mules. It bites in the 
legs, causing pimples which do not cause death. It appears in August.” 

General remarks on all the flies sent follow, which, as they show that interest is being 
taken, and exhibit certain peculiarities in translation, are perhaps worth recording : 

1. The above-mentioned flies generally hve during the Kharif, but they much prevail 
in July and August. They are confined to the woods and places where grass grows. 

2. The natives are bited [sic) by all the different kinds of this fly, but are not injured 
The bite does nothing more than bursting blood from the spot only. 

3. These flies bite by day only. 

4. They bite the fierce animals to death. 

5. No person appears to Imow anything about their breeding habits. 

On the whole this information is far from being incorrect, and shows that considerable 
trouble has been taken to answer the questions as fully as possible. 

In the First Eeport I stated that sand flies and owl midges were common in Khartoum. 
Further experience has shown that the former, the true Simitlidae, are rarely, if ever, 
encountered. Small hairy flies of the fami ly Psychodidac, goum Pldehotomus (Figs. 13 and 14), 
• The word Um-Ta-dna (“ mother of sting ”) is also used for certain biting flies 



Fig 12 —Pangonia Magretti, Beixi ? (x 2) 

After Austen 

EgjTitian Sudan, Somaliland, E Africa Protectorate 
Head yellomsh , tborax^ellowish brown , basal portion of 


Hmmatopota 


Pangonia flies 


Phlebotorans 
Ovvl midges 
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are the true pests, and are often very annoying at night. By sleeping on the roof one usually 
entirely avoids them, but they haunt verandahs and bed-rooms, especially where there are 
gardens in close proximity. They probably breed amongst decaying vegetation. The 
Ceratopogon genus Cercdopogon containing biting flies of the midge family [Chironomidce) is also 
represented and these insects are apt to be confused with the owl-midges above- 
mentioned, as those which breed on land have hairy wings. I have often heard the sharp, 
short, mosquito-like ping wliich they are said to emit when settling and recently have secured 


Simulidae 
Sand flies 


specimens. 

True sand flies, the SimvUdac, are, however, not lacking in the Sudan. The first I saw 
was sent by Colonel Talbot fi-om Abu Hamed, where at times it is a veritable tenor. It is 


The"Kunteb” kuoivu as the “ Kunteb ” and bites fiercely, though, fortunately, not during the night. It 




Fig 13 — Owl Midgk (t 12 diatn ) Fig 14 — Owl Midge. 

Khartoum 

Stomach gorged with blood 

will follow its unfortunate victim several miles back from the river and renders out-door 
work impossible The species has been identified by Mr. Austen as aS. damnosiim, Theob. p. 52. 

The‘'Ninietta" Another species is the well-known Nimetta or Nemetti of Dongola, concerning which 
the folIoAving notes have reached me from the hludir of Berber . — 

“ It occuis in January, February, March and April It extends fi’om Salamanieh, north 
of Berya, to the Berti boundary of the Dongola Province on the river. It lives near the 
river and is not found at a gi-eater distance from it than half a mile It bites from simrise 
to simset, attacking any part of man or beast unprotected by hair or clothes Human beings 
are chiefly bitten on the face and hands, animals in the region of the pudenda. Its breeding 
habits are unloiown. It is most virulent between the extreme cold of the winter and the 
great heat of the summer. The hot weather kills these flies off" in thousands, and finally 
extinguishes them. On very cold days they are not aggressive.” Its habits, therefore, 
appear to be much the same as those of S. columhaschcnsis, the annoying “ Kolumbatz fly ” 
of Hungary.* 

A large number of these flies were sent me, but they had been placed in a bottle with 
* Braun. Animal Parasites of Man, 3rd Ed , 190C, p 432. 
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loose cotton wool, and were terribly shrunken and damaged. They presented all the 
characteristics of a minute sand fly — the roimded shape, humped hack and typical wing 
venation. Some of the least damaged were sent to Mr. Austen at the British Museum, 

Avho informs me that the fly is S. griscicollis^ Becker, which was originally described 
from specimens taken at Assuan. (Sec also p. 52). 

The green metalKc Pgcnosoma putorium is found in the Southern Sudan. Colonel Pycnosoma 
Hunter brought specimens from Shambe. These flies are filth carriers, like some of the 
Mxiscido) which, of course, are represented and are very numerous in certain places. Musca 
domestica is not often a great nuisance in Ediartoum, though it is busy the moment the 
sun rises and often drives sleepers from the roofs. I have noticed that the hot weather in 
April soon lolls off these common house-flies They are most aggressive in February and 
March. 

Of greater interest is Auchmeromyia Ittieola, the fly whose larva constitutes the now c°ngo floor 

° . . maggot fly 

well-known Congo floor maggot. This fly exists in the Bahr-El-Ghazal province, and 
specimens have been taken by Dr. Neave and Major Bray. The latter captured a pair 
in coitu. They exactly answer to the description given by Mr Austen in the Liverpool 
Eeport of the Trypanosomiasis Expedition to the Congo, 1903 — 1904. Two specimens 
.. were recently sent me by Yusuf Eff. Darwish, of the Egyptian Medical Corps. He 
took them at Mongalla on the eastern bank of the Upper White Nile. 

Specimens of the maggot have not yet reached me nor have I heard of it 
being reported as a nuisance or a cause of invahdiug.* Bengalia depresm is also of 
importance medically [vide Mr. Theobald’s report, p. 83). 

Another interesting “ find ” was made by Mr. Crispin, who sent me a so-called tick from Lipotera 
a tame Hex at Suakin. I regarded this ms a Melophagus, an insect, wliich though a true fly-pamsitic 
Dipteron bears no resemblance to a fly, yet is allied to the flat and leathery Hippohoscidcv on the ibex 
which are so common in the Sudan and are found on horses, mules, camels and dogs. It 
turned out, however, to be a Lipoptera, a closely alhed form and appai-ently a new 
species {vide Mr. Theobald’s report) . 

I append a list of the Sudanese Diptera mentioned above and in Mr. Austen’s special 
article (p. 51). 

'MtiscidoB 

Glossina 

G. morsitans. Bahr-El-Ghazal, S. Kordofan and Upper Sobat (Abyssinia). 

G. palpahs. Bahr-El-Ghazal. Lado Enclave. 

G. sp. ? Bahr-El-Ghazal. Southern part. 


Stomoxince 

Stomoxyssp? Upper Blue and White Niles. 

Musca 

M. domestica and allied sp. General. 

Bucilia V 

^ ^ Not yet identified but probably numerous and general in distribution. 

ompsomyia ) ^ 

Pycnosoma 

P. putorium. Upper White Nile. 

P. marginale. Bahr-El-Ghazal. 


* Quite recently Major Dnnsey Bron-ning has sent me numerous specimens o£ the maggot from the Bahr-El- 
Qhazal province. 
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" Bot" flies 


Bengalia 

deprcssa 

Non-biiing 

diptera 


Axichmeromyia 

A. luteola Balir-El-Gliazal. Upper Wlute Nile 

TabanidcB 

Chrysops 

Chrysops distinctipennis. Balir-El-Q-hazal ? 
Tahanince 

Tabanus doreivitta or 

virgatus (Austen) 

„ bignttatns 

„ socius 

„ fasciatiis niloticus 

„ africanns 


par 

gratus 

ditsematus 


Balir-El-Gbazal and White Nile. I once caught 
T. socins in the laboratories at Khartouin 
T. virgatus and socius are also found on the Blue 
Nile. 


Hocmatopota 

H. sp. nov ) 


Blue and White Niles. Bahr-El-Ghazal. 


H. piilchnthoraxf 

Bengalia. B. depressa — really a new genus (Austen), Bahr-El-Ghazal, 
Pangonince 

P. magi'ettii Blue Nile and Kassala 
Chironomidoc 

Ceratopogon ? sp. Kliartoum 
Psycliodidm 

Phlehotomus sp ? Khartoum 
Simulidae 

“ Kunteh,” S. damnosuni 
“ Nimetta,” S. gi'iseicollis 

Pupipara 

JTippohoscidce 

Hippobosca equina 
H camelina 
H. francilloni 
H taurina or maculata 


Abu Earned , 
Dongola. 


General 


Lipoptera ibicis. Sualdn. 

Elies of the Family Cd^siridcc, which produce “hots” and belong to the genera 
JTypoderma and Gastrophihis are very common. I expect that specimens of Ochromi/ia and 
Dcrmatohia, whose larvte cause myiasis in man, ivill yet be sent from the south. Larvie 
talcen from human subcutaneous tissue were sent me by Captain Cummins and identified by 
Mr. Theobald as those of Bengalia depressa. 

Flies of less medical interest, but which might be confused ivith the larger biting diptera 
are a species of Helopldlus (H. trivittatus), Fig. 16, the' genus which produces rat-tailed 
aquatic larvie in foul water collections and Hoplistomerus sernpes, Fig. 17, one of the genus 
Asilidoi (robber-flies) sent by Captain Hughes from El Obeid These prey on locusts 
I note that Tahanida; are said to be a favourite food of the fossorial wasps of the family 
Beinhecidoc.* It would be interesting to know if this is the case in the Sudan. So far I 


• Sharp. Cambridge Natural History. Insects, Part II , 1901, p 482. 
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have never noticed wasps preying on the seroot, nor have I heard of tins occurring. 
Information is desired regarding the larvte of these Tabanids, and especially as to whether 
they are aquatic or terrestrial. 



Fig 16 — Helophiuus Trivittatus. Fabr ? 
Europe 

Light yellow , with black markings 


The Jigger. Colonel Hunter has informed me that the Jigger or Chigo^-Sarcopsylla 
penetrans has made its unwelcome appearance in the Bahr-El-Ghazal. It is to he hoped 
that this crippling pest wiU not spread North. 



Fig 17 — Hoplistomerus Serripes, Fnbr ? 

S Africa to Abj’sstnia and the Sudan 

Black, clothed, espeaally on abdomen, with short, golden jellow: hair, wing markings brown 

Ticks 

Year by year the role of ticks in both human and veterinary pathology is shown Ticks 
to be of increasing importance. In the case of man, Spirillum Never, the Spotted Fever of 
the Eocky Mountains, the Karapatti disease of the Zambesi and a fever prevalent in Persia 
and Belucliistan, have all been attributed to parasites transmitted by ticks. In all 
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probability Blackwater Fever is also a buman piroplasmosis, while evidence is now 
accuninlating to show that the rat tick and not the rat flea, may be the agent in spreading 
plague 

Amongst the lower animals we find Texas or Ked-water Fever, Rhodesian Fever or 
African Coast Sickness and Trans-Caucasian Fever in cattle, to be due to ticks acting as 
agents of transmission So is the disease knoum as Heart-water, in calves, sheep and goats, 
so is “ Yellows,” the Mahgnant Jaundice of dogs, so is Bihary Fever in horses, and so is 
the fatal Spirillosus of fowls found in Brazil and the Ai'gentine. 

Indeed, the more these Arachnidw are studied, the greater seems the reason for dieading 
them. It is by no means an easy matter to identify ticks, chiefly because, so far, no 
complete and rehable work of reference to them is obtainable. The literature, though fairly 
extensive, is scattered, and is in a somewhat chaotic condition. Had it not been for the 
valuable help rendered by Mrs Broun, I would have had difficulty in preparing even the 
small list of Sudanese ticks here given. 

The thi’ee commonest in the Sudan are ; — 

Hyalomma ccgyptium, found chiefly on cattle, camels, mules and donlceys 

Amhlyomma varieyatum, closely alhed to the Bont tick (A. hehrceum) of South Afiica, 
the male of which has a gorgeously adorned scutum or shield picked out in golden 
bronze bordered ■with green. It is common in the southern grass country and a'ffects cattle, 
camels and several species of horned game. I have taken it in Khartoum on cattle wth 
trypanosomiasis which came from the south. 

’ Bhipicephahis sanyidneus, the dog tick par excellence, but which also attacks man, the 
lion, the buffalo, the roan antelope, the porcupine, and probably many other animals. 

Rhipiceplialus imnclatissimua has also been found on the ox, and B Evertsi, the Bed 
Tick, on mules 

Mrs Broun also recognised the spinose nymph of the ear tick, Ornithodorus Megnini, 
while I found that fowls in Khartoum were very liable to be infected ivith one of the 
Argasidcc, which I believe to be Ai-gas miniatus. As regards the minute red ticks which 
I found on Mansonia 2 tniforims and Myzorhynclms jyaludu on the White Nile I see that 
Hodges had pre’viously described a similar infestation of these very mosquitoes in Uganda,* 
while the whole subject of the parasites of the Culicidm has been fully dealt with in an 
interesting paper by Dr. Liion Dyd.f 

The trouble about ticks is that the same species are sent in again and again, and it is 
difficult to get new varieties The unskilled collector naturally mistakes the diffeient stages 
in development for differences in species. 

Piroplasmosis As regards diseases conveyed by ticks, I have never seen a case of human tick fever, 
nor has Ornithodorua inouhata, the tick said to be implicated in its spread, been sent me, 
but I am inchned to think that the disease must exist in the Bahr-El-Ghazal Pro'vdnce. 
Quite recently I have found piroplasmata in the blood of cattle sent me from Berber by 
Captain Head, of the Veterinary Department. I have not had time to study the parasite 
fully, but its appearance is shown in Fig. 18. It is very minute and occurs in coccoid, 
small ring, and somewhat flame-shaped forms, while as seen in the photomicrograph di-vdding 
(spore forms) are present. No extra-corpuscular forms were seen. It is possible that the 
disease was introduced from Egypt, and I am not certain but that the parasite is a new one. 
As stated, it is verj^ small, and yet it does not answer to P. parvwn. At present this brief 

• Hodges Jour of Tropical Medicine, 1902, Vol IV , p. 293. t Aicbucs de Parasitologic, 1904, Vol. IX , p 1. 
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mention must suffice. Ticks sent from Berber proved to be Hyalomma cvgyptium Malignant 
jaundice of dogs occurs, and is probably due indirectly to Rhipicephalus sanguineus. 

I bave examined female ticks talien, gorged -witb blood, from cattle Avitb trypanosomiasis, 

but I bave never foimd try- 
panosomes in these ticks. Tbe 
parasites were, however, far from 
numerous in tbe cattle blood. In 
blood from mites taken from 
infected rats I bave found try- 
panosomes alive 26 hours after 
tbe insects were removed from 
their host. Tbe recent work of 

Hyalomma a’gyptiuni and plague. 
He has indicated that there is a 
good deal in common between tbe 
distribution of this tick and that 

Whether or not bis sunnises 
prove to be correct, it is 
important to note here that both 
E. cegyptmni and rats are very numerous in and about Khartoum. 

Chicken meat in Khartoum is often very tough and unsavoury I believe this to be due 
in some measure to the unfortunate birds being drained of theii- juices by the loathsome Argas 
ticks which cling to them in dozens. Some remedy might be found by od-dressing the fowls, 
or by the erection of tick-proof houses in the market. The pests, however, are not greatly in 
evidence, and funds are required for more important matters. 


of endemic plague (Brit. Med. 
Joui ,26/8/05,16/9/05, 14/10/05). 


Slanner* has draum attention 
to the possible association of 



Fig 18 — Piroplasmata in Blood of Cattle, x 1376 diam 


Insects and Yegetable Pabasites Injurious to Plants 

Aphid.® 

Once more one has to record the ravages of Aphis sorgld, the “ Asal ” fly of the Arabs. 
It caused great destruction amongst the dura crop on the Eahad, and has been busy up the 
Blue Nile and elsewhere. A small quantity of standing dura became infected in the G-ordon 
College garden in October, 1905. The crop was promptly cut down and the plants burned. 
Tliis prevented any spread of the disease. An application for £E50 was made to enable 
experiments to be carried out ^vith lady-bii-d beetles. It was intended to introduce 
Leis conformis fr'om Tasmama and Hippodamia convergens from California. The expenditure 
was not sanctioned, and perhaps it was just as well, for if such experiments are to meet vith 
success and be carried to a conclusion they must be conducted vuth great care, and would 
require the services of an Economic Entomologist. I think I cannot do better than quote 
some iuteresting notes by ]\rr. Lounsbury, Government Entomologist at Cape ToAvn, on a 
subject which is peculiarly his o^^^l. He saysf : — 

“ Lady-birds, sjuphus flies, aphis lions, and wasp parasites of one land or another, prey 


The Asal Fly 


• Brit. Med Jonr., 2G/8/05, lG/9/05, 14/10/05, 2/12/05 
t Report of Govenmient Entomologist, Cape of Good Hope, 1900, p 27. 
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on all the different species (of apliis) and some of them, at least, have fungus diseases as 
well to contend against. Natural checks of other lands are still more potent m off-setting 
their marvellous reproductive powers; thus, myriads perish on the citrus trees with the 
hardening of the young wood, and violent rains dash other myriads to the ground, never to 
regain their food plants The most conspicuous, as well as the most important in many 
cases, of the insect enemies are the lady-birds. But no species of lady-bird can increase in 
numbers to compare with an aphis. Few lady-hirds have more than three or four generations 
a year m even warm climates whilst aphides are often grandparents before their first month 
of existence is finished. Thus it comes about that when conditions favour the increase 
of an aphis and it has even a short start of a lady-bu’d enemy, the plant infested may be 
severely injui’ed before the aphis is suppressed To cite a common example: A species of 
aphis ( Nectar opliara pisi) sometimes finds our sweet-pea plants early in the spring, and, say, 
for a week has undisturbed possession Then the infestation is discovered by a wandering 
lady-bird on the search for just such an occurrence, and she at once proceeds to avail herself 
of it, feeding voraciously herself and laymg eggs that her progeny may share the feast 
The eggs hatch m about a week and then a swarm of hungi-y larvm slay the helpless lice right 
and left Domg their best, however, and aided by other lady-birds which have been attracted 
to the scene, they cannot even dispose of the increase. In a few weeks the laivte turn to pupro 
and then to adults A second generation of larvte is shortly produced and then the apliis is 
quickly overcome Sometimes, of course, the aphis is overcome more speedily and sometimes 
less so ; from the beginning almost there was no doubt as to ultimate suppression The 
lady-bird larvie wander about when their food supply is exhausted, but not having vongs they 
do not get very far, some eventually find food and live to propagate, but the vast majority 
die of starvation or fall victims to their cannabalistic brothers or to other foes For weeks 
at a time there may be practically no aphis of any kmd in the locality and then the lady-birds 
become fewer and fewer, so that when aphides begin to appear again there are very few 
lady-bu'ds about to find them Other enemies of the aphis land suffer similarly These facts 
render it somewhat doubtful that the injuries to plants fr’om aphides in general could be much 
lessened by importmg new species of lady-birds smce the new-comers would suffer from the 
same disabfiities as our native lands. StUl, it is possible that the conditions might be 
somewhat bettered if the imported species propagated more rapidly than the natives, if they 
staided to feed a few days earher in the spring, or kept at work thi’ough our mild ■winters 
when there was food ; likewise if they had a ■\nder range of foods that would enable a greater 
proportion of them to hve tlirough their famine periods, or if they possessed greater vitality 
that would assist in carrying them through.” 

These interesting notes present the someivhat complex problems which have to be faced 
when tackling the question of aphis destruction in a practical manner. Moreover, it requires 
care and skill to rear captive lady-birds and it is difficult to feed them. They are liable to 
bacterial infection and doubtless many would perish or ever they reached the Sudan Still, 
this seems the only likely way of combating the Aphis sorghi, and if successful, both the 
agriculturist and the treasury would greatly benefit. 

In this connection I may record the discovery of a third species of predatory lady-bird 
which is described by i\Ir. Theobald (p. 93). 

The only real effort to cope -with the aphis in the Sudan appears to have been made by 
Mr. Corbjni on the Blue Nile. He employed petroleum washes at an early stage of infestation 
and apparently ■with great success, as he states that the dura crop on the Government farm 
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was saved. It is probable tbe mere vigorous washing was tbe efiPective agent in clearing off 
the aphides. Petroleum itself is said to have no effect on them 

I have found, and sent to Mi'. Theobald, certain other aphides which were present 
on the bamboo in the south, and on diseased melon plants forwarded from Kamlin by 
Major Dicldnson who takes a keen interest in these matters. Both, I beheve, are new 
species. Some communications from Major Dickinson regarding liis observations on the 
Aphis sorghi are here recorded. 

“ I have noticed that the honey is almost invariably foimd on the upper side of the leaf 
and the insect on the under side. In the few cases where the insect is found actually in the 
honey on the upper side, it can always be accounted for by its havmg dropped off a leaf 
immediately above. Is it known yet what becomes of the fly from December to the time 
of its appearance, viz ; — in September or early in October ? As far as I can observe with 
the naked eye the fii-st appearance of the pest is a faint covering of honey on the leaf of the 
plant. I have never seen any insect engaged in depositing this honey, nor have I been able 
to detect any insects in the honey itself, except as already mentioned, when they have 
apparently fallen fi'om another leaf above. If the insect is hatched in the honey it seems 
that it must crawd roimd to the other side of the leaf w'hile still too small to be seeu with 
the naked eye. I have also found crow^ls of the fly m its craw'hng stage on a leaf that 
seemed to be perfectly dry. A gi'eat deal of this honey chips off the plants on to the groimd. 
Is it possible that the insect may be bred in the gi-ound from this honey and spread among 
the plants the following season? The bead of dura w'hich I have sent you is the kind 
Imowm as Wad Fahil. It and two other lands, Arntoa and Fil'i Mxistchi are said by the 
natives to be particularly liable to the attacks of the Asal fly and they certainly seem 
to be in a worse plight than some other kinds, such as Fctarita , though I have not come 
across any land yet on irrigated land that is not affected more or less. I think that this fly 
is in danger of becoming a very serious pest. If it cannot be hatched out before the end 
of September the ravages might perhaps be lessened by makmg the natives sow their crops 
earher than they do now' ” Again and later, “ I am anxious to hear whether you discover 
any trace of the Asal fly itself on the infected cotton fi'om Berber. I planted dura at wide 
intervals among the cotton on the Government farm here, and some of the cotton .plants 
Avhich are close to the dui'a stalks have the honey on their leaves, but I cannot find on any 
of them any trace of the fly itself. I do not thmk that the fly attacks the cotton plant, but 
if planted with dura a certain amount of the honey falls from the dura on to the cotton plant, 
and this perhaps may injure the plant by stoppmg up the pores of the leaves. I will be able 
to see whether it does or not later on. It does not seem that the plan of wide planting does 
anything tow'ards mitigating the injury done by this pest. The dura planted among the 
cotton on the farm was sown along each ridge at intervals of 10 feet, and the ndges 
themselves are rather more than a yard apart Tet this dura is as badly affected by the 
Asal fly as the closely-planted dura on the native saldas, and I have had to root up quite 
half of it.” 

About the same time as the above were ■written a report reached me from the Eahad 
stating that the kinds of duia kno'wn there as Fetarita and Mugud were infected. Najjad 
was apparently immune. 

The only dura plants recognizable fi'om these native names are Andropogan cernmnn 
{Fefarita) which yields a white grain, and Fajjad or A'agodi, which is the black and red 
variety. As it has been impossible to undertake much field work or to study the Aphis 


New Aphides 
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properly, it is not an easy matter to answer all Major Dickinson’s queries One can, however, 
assert that forms are found on the honey-covered surfaces. I have discovered eggs in this 
situation as well as winged forms. Both these are extremely minute and might easily escape 
naked-eye ohservation. The forms found on the under-sui-face of the leaf are usually apterous 
females, and the tune of year at which they are found will probably mdicate whether they 
are parthenogenetic females or engaged in oviparous or viviparous reproduction. The 
hfe-history of Aphides is so very complex and yet of such amazing interest, and the 
A sorghi is such an important factor m cereal cultivation in the Sudan that I here take the 
liberty of inserting some extracts from Insects, Part II , Cambridge Natural Histoiy, by 
Dr. David Sharp. 

“ The individual life for several generations is restricted to constant, or at any rate 
copious, imbibition of food, accompamed by an almost uninterrupted production of young by 
parthenogenetic females, the young so produced becoming rapidly (sometimes in the course 
of eight or ten days, but more usually m about twenty days*) themselves devoted to a 
similar process ; so that in the comparatively short period of a few months the progeny 
resulting from a smgle individual is almost innumerable. This remarkable state of affairs is 
accompamed by other peculiarities of physiology, with the result that the life-histories of 
successive generations become very diverse, and complex cycles of series of generations 
differing more or less fi-om one another are passed through, the species finally returning to 
bi-sexual reproduction, and thus inaugm-atmg another cycle of generations. The surprising 
nature of these facts has in the last 150 yeais caused an immense amount of discussion, hut 
no satisfactory hght has yet been thrown on the conditions that really give nse to the 
exceptional phenomena These phenomena are ; (1) parthenogenesis , (2) ovipai-ous and 
viviparous reproduction ; (3) the production of generations of individuals in which the sexes 
are very unequally represented, males being frequently entirely absent , (4) the production of 
individuals differing as to the acquirement of wings, some remaining entirely apterous, while 
others go on to the winged form; (5) the production ' of individuals of the same sex vith 
different sexual organs, and distinctions m the very early (but not the earhest) stage of the 
formation of the individual ; (6) differences in the life-habits of successive generations ; 
(7) differences in the habits of individuals of one generation, giving nse to the phenomenon 
of parallel series. All these phenomena may occur in the case of a single species, though in 
a very variable extent. 

The simple form of Aphid life may be described as follows : — 

Life History of Bggs are laid in the autumn, and hatch in the spring, giving rise to females of an 
Aphidre imperfect character having no wings , these produce living young parthenogenetically, 
and this process may be repeated for a few or for many generations, and there may be 
in these generations a greater or less number of winged individuals, and perhaps a few males. 
(There is some doubt on this point, as the earlier observers seem to have supposed that a 
■winged individual appearing in a generation chiefly apterous was ipso facto, a male ; it seems, 
however, to be certain that perfect winged males appear in some species in generations 
producing no perfect sexual females Speaking generally, the course of events seems to be 
that in summer there exist only -wingless and -winged parthenogenetic females, and that the 
sexually perfect forms appear for the first time in autumn.) After a time when temperature 


"This applies to what occurs in a temperate climate Under tropical conditions production is probably 
much more rapid (i idc p 40) Mr Lounsbury’s remarks — A B 
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falls, or when the supply of food is less in quantity, or after a period of deliberate abstention 
from food, sexual individuals are produced and fertilized eggs are laid which hatch in the 
spring, and the phenomena are repeated. In other cases these phenomena are added to or 
rendered more complicated by the intercalated parthenogenetic generations exhibiting well- 
marked metamorphosis, of lands such as occur in apterous or in winged insects ; while again 
the habits of successive generations may differ greatly, the individuals of some generations 
dw^elling in galls, Avhile those of other generations live undergroimd on roots. 

As regards the physiology of production of winged and wingless individuals there has 
been but little exact inquii'y. Vast numbers of indi\TLduals may be produced without any 
Avinged forms occuriing, w’hile on the other hand these latter aie occasionally so abundant as 
to float about m swarms that darken the air , the twm forms are probably, however, 
determined by the supply of food. The wunged forms are less prolific than the apterous 
forms ; and fforbes has noticed in uAphis maiJi-radicis, w’here the generations consist partly of 
apterous, and partly of w'inged individuals, that w^hen the com begms to flag in consequence 
of the attacks of the Aphis, then the proportion of winged individuals becomes large. The 
appearance of Avinged individuals is frequently accompamed by a pecuhar change of habit ; the 
winged individuals migrating to another plant, which m many cases is of a totally different 
botanical nature from that on which the apterous broods w'ere reared ; for instance, AphU mali, 
after producing several apterous generations on apple, gives rise to winged individuals that 
imgrate to the stems of corn or grass, and feedmg thereon commence another cycle of 
generations. On the w'hole, it wDuld appear that the appearance of winged forms is a 
concomitant of decreasing nutrition. It is a very remarkable fact that the sexually perfect 
females are invariably apterous, and this is frequently also the case with the males. It is 
also highly remarkable that the sexually perfect individuals are of comparatively small size. 

There are at least three kinds of males m Aphid® : — 1, winged males ; 2, Avingless males 
mth mouth well developed ; 3, Avingless small males Avith mouth absent. 

We have already alluded to the fact that the mode of reproduction of Aphids leads to 
an unrivalled increase. This, however, is not due to the prohficness of the individual, which, 
in point of fact, appears to be considerably below the average in insects, but rather to the 
rapidity Avith AA'hich the young begin to reproduce. This has been discussed by Huxley, 
Buckton and others. The first-named naturalist calculated that the produce of a single 
Aphis wmuld, in the course of ten generations, supposing aU the individuals to survive, 

“ contain more ponderable substance than five himdred millions of stout men ; that is, more 
than the Avhole population of China.” It has since been contended that Professor Huxley’s 
calculation Avas much below the mark. Although it is somew'hat difficult to make a 
calculation dealing adequately A\ith the actual facts, yet it is clear that the increase 
of Aphids is such that, draAving as they do their nutriment directly from the plant 
in its groAAing state, in the course of tAvo or three years there w'ould be no nutriment 
available for other animals, except such as might be derived from plants not attacked 
by Aphids. The nmnbers of Aphid® wmuld be so great that they could not be expressed by 
ordinar)’^ numerical methods, and their increase Avould be actually limited only by the 
relations existing betAveen different lands of plants and betAveen plants and- Aphids. This 
result is avoided by the fact that Aphids are themselves the victims of a Avhole army of 
insect enemies. They have the numerous members of a special group {Bracomda;, 
ApJndiides) of minute Hymenoptcra to live inside their bodies, and many Aculeate Enemies 
Hymenoptera depend entirely on the Aphid® as the source of food for their oaati progeny. Aphis 
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The Lady-birds — Coccinellida — live on Aphids and Coccids, and themselves increase to 
such an extent as to be in many years a conspicuous part of the insect ivorld. Crowds of 
the larvfe of Jlemerohiids and Syrphids are constantly engaged in spearing and sucking the 
Aphides. Hence the old naturahst Bonnet said that, “just as Ave sow gram for our benefit, 
Nature has sown Aphids for the benefit of multitudes of different insects.” He might have 
added that these different msects are for the benefit of man, it being clear that Avithout them 
the population of the Avorld must rapidly decrease.” A short and simpler account given by 
Theobald* may also be quoted. He says. “They” (the Aphidse) “ live entirely upon the 
sap of plants, Avhich they draw from the leaves, stem, and even roots ” After mentioning the 
“ cornicles ” or “ honey-tubes ” and the Avaxy substance on the skm, he continues : — “ Winged 
and wingless females occur, the males being also often AVinged. Parthenogenetic reproduction 
takes place ; both oviparous and AUAuparous females are found in all species. The Avingless 
forms are generally asexual, and so are the summer Avinged, females. Ova are usually laid 
only in the autumn by the oviparous female after fertihzation by the male. . . The 

reproductive poAvers of these insects are enormous as Avell as peculiar. The Avingless 
female, startmg in the spring, produces Avith great rapidity livmg young Aiithout the 
agency of a male ; these asexually-produced young or lice, soon groAV sufficiently to start 
reproducing again, and so on for eight or nine generations. As a rule, a phmt becomes 
smothered by these wmgless forms ; and in the summer some send out little bud-like groAvths 
from the thorax, rudimentary Avmgs, a pupal stage, and from these active pup® come forth 
Avinged females, which fly off to other plants. These Avinged females are also viviparous, 
and produce again asexually hvmg young, and so on until the autumn Avhen a third kind of 
female appears — the OAuparous female, and also a male. After the male has fertilized the 
female aphis, she deposits a feAv eggs upon the plants, Avhich remam over the vinter. These 
eggs mostly hatch out in the spring But many also hibernate as queen or mother females 
and commence to reproduce at once on the return of warm weather. There is often not much 
difference between the young (larvm) or lice, as they are called, and the viviparous female, 
but larvae, pupa, and adult may generally be distmguished by variations in colour.” 

In the Ught of these notes one must confess that very httle is knoAvn about the Sudan 
Dura Aphis We are acquainted Avith the autumnal forms, and in the spring one has found 
eggs and Avinged forms, but we do not knoAV what happens to the msect when it leaves the 
Dura plants. To find out, careful field work would be required, continued over a long 
period. An aphis has been found on melon plants, but I believe this to be a different species. 
I have also found a very curious aphis on cotton, mounted specimens of which were submitted 
to Mr. Theobald. It is totally different from the Aphis sovghi. I am inclined to agree Avith 
Major Dickinson that the cotton plant is not liable to infestation by the latter. 

Another common but much less deadly enemy of the dura is a red Hemipteron or plant 
bug Avhich attacks the grein seeds. Specimens of this pest have also been sent to 
Mr. Theobald (vide p 95). No doubt it requires the same treatment as does Aspongopus 
viduatns, the bug of melons (vide Hirst Report). Some cotton pests have come under 
notice, amongst them certain of the Cercopidai or Hrog-hoppers and a tiny beetle. 

Both Mrs. Broun and myself bred out a Dipteron from certain larvae which caused 
great damage to melons and were sent us by Mr. Durant. The fly could not be identified 
here, but specimens of lai-vae, pupae, and adult insects were sent to England, and Mr. Theobald 
describes it fully on p. 93. 


Agricultural Zoology, 1899, p 237. 
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Locusts 

This year, 1905, the question of locust destruction has come prominently into notice. Locusts 
Various parts of the Sudan have been visited by swarms of these destructive insects and 
great damage has been done in some districts — notably about Kamlin and in the Berber 
Mudiria. Khartoum has not been exempt, and the whole question is a very serious one for 
Agriculturists. One took the opportunity of the visit of Professor Werner of Vienna to the 
Sudan, and enlisted his kind help in the identification of such specimens of Sudan locusts as 
had been collected. The following have been obtained ; 

Acrida variabilis Sehistocerca peregi-ina 

Acrida nasutus Acrydium segyptium 

PcEcilocerca liieroglyphica Acrydium succinctum 

Phymateus Plildebrandti j3Erotylus patruehs 

Grastrimargus, sp.? 

In Khartoum the commonest species is Poecilocerca hierogl^pldca which haunts the 
Ushar plants (CaJotropw procera) while the swarms which visit us are usually composed of 
the yellow Sehistocerca pevegrina or the brownish-red Acridium wggptimn. 

1 was requested to prepare some instructive notes regarding locusts and locust destruction 
and these are introduced in this article. They make no claim to originality save possibly as 
regards their arrangement, and care has been taken to include only simple and easily 
managed methods of prevention or destruction. The information was derived in part from 
the Sudan Instructions of 1901, supplied by the Bntish Museum authorities, from French 
and American sources, and from various works and pamphlets on the subject. 

Locust Prevention and Destruction ^ 

It is very important that correct information be obtained regarding the breeding places Locust 
of locusts m the Sudan, having respect both to locality and season. It is also desired that 
prompt preventive and destructive measures should be taken on tlie appearance of these destruction 
pests. 

The folloiving items of information are furnished. From a study of these you should porm of 
be able to educate some of the natives so that they may lielp to furnish the required Memoranduir 
informatiou and be led to take an interest in locating the breeding grounds and destroying 
the eggs and insects. 

1. Locusts are: — 

(o) Permanent , [h) hligratory 

2 Swarms of locusts alight on the ground for two purposes; — 

(a) To lay eggs; {b) To feed. 

3. A locust dies as soon as its eggs are laid. 

4. The eggs are laid in clusters in the soil, preferably in undisturbed land and where 
there is bush and grass, hloist land is usually avoided but the banks of water coui-ses 
constitute favourite localities. 

5. With their stems the female locusts bore holes in which the eggs are laid. These 
holes look rather like the pits made by rain drops 

6. The presence of holes does not necessarily mean that eggs are present. It usually 
means that the locusts have been disturbed Avhen laying, as when the act is complete the 
holes are carefully covered. 
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7. The best guide to the eggs is the presence of dead locusts lying on the ground. 

8. The egg clusters are usually found at a depth of two inches. 

9. Flights and egg-laying may be expected after the rains. 

10. Eggs, if not disturbed, are not destroyed by being covered ivith water. They will 
hatch out when the submersion is over. 

11. A single egg somewhat resembles a grain of wheat in shape The eggs in a cluster 
are arranged in rows with grooves between them. 

12. The number of eggs laid by a well developed locust varies from 100 to 150. 

13. The time of hatching varies from 15 days to several months, depending on climatic 

condition and soil temperature. 

14. When the eggs have been laid, a few well-grown locusts are said to remain behind 
to guide the young ones Information is required on this point, and also as to the length of 
time egg-laying lasts. In some places this is as much as 6 or 8 weeks in the same locality. 

15. The young locusts are called “ Hoppers ” They roost at night on grass tufts, 
bushes, houghs, etc., and descend to the ground before sunrise. 

16. The “hopper” stage is said to last about 50 days It terminates by the production 
of the adult ndnged insect, the “hopper” shedding a scale or shell which remains on the 
twig or leaf where the transformation takes place and which looks very hke a live locnst. 

17. Locusts only migrate on account of insufficiency of food. 

Destruction 

The means to be employed may be classed imder five divisions: — 

(а) Encouragement of natui’al agencies. 

(б) Destruction of the eggs. 

(c) Destruction of the young or unfledged locusts. 

{d) Destruction of the mature or winged insects 

(e) Preventive measures 

(rt) Encoxiragcment of Natural Agencies. — In the Sudan all that could be done in this 
direction would be to protect the smaller birds. The destruction of hawks is advisable for 
this purpose. Fowls and turkeys are useful foes. It is worth noting that the large monitor 
lizards ( Warana) feed greedily on locusts. 

(Z») Destruction of the Eggs — This is usually accomplished m five ways : — 

1. Harrowing. 4. Tramping. 

2. Ploughing or spading. 5. Collecting. 

3. Irrigation. 

2. In the Sudan ploughing to a depth of 2 inches might be tried in certain localities. 

3. Irrigation is only of use when the land can be flooded for a few days, just at the time 
when the bulk of the eggs are hatching. 

4. Turning animals loose on infected land is a useful method. Cattle, horses, sheep and 
goats may be used in this Avay in any area where they can be confined in some measui'e. 

5. Collecting is probably the best plan in a country like the Sudan. Buying eggs at 
16 to 80 piastres an oke has been found very effective in Cyprus and Tunis, and might be 
tried. In any case it Avould lead to useful information being obtained from native sources 

The proper way to collect eggs, especially if the soil is hght and the eggs are numerous, 
is to slice off about an inch of the surface by trowel or spade, remove the egg-laden earth to 
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a slieltered place where it can be sieved, and thus separate the eggs and egg masses from the 
dirt. This method is probably too elaborate for most districts, but might be tried in some. 

The collected eggs are to be destroyed by burjdng in deep pits, taking care to have 
the earth packed hard on the surface. 

(c) Destruction of the Young or Un fledged Docusts. This may he done by ; 

1. Burning. 4. Catching. 

2. Crushing. 5. Use of destructive agents. 

3. Trapping. 

l.,Burmng is useful in a grass country. Where there is no cover for roosting, grass 
bundles may be laid down into which the locusts will gather at night. These can then 
be burned. 

A simple burning method is tu have a stout wire, say 40 feet long, enveloped in rags 
which are soaked in oil. A slender wire is then wound round to fix the rags in position. 
These are set ahght, and two men drag this contrivance to and fro until the fuel is exhausted. 
It is not necessary to pass over the same ground more than once or twice, so that a large 
field of grain can be thus protected durmg the half-hour or so that the rags bum. 

2. Crushing. This is only of use where the ground is smooth and hard Short of 
crushing, beating with palm or other branches is useful, as the smallest injury to a locust 
will prevent its obtaining maturity. 

3. Trapping. Various kinds of traps have been devised. Simple ditches and trenches 
are useful, 2 feet wide by 2 deep and with perpendicular sides. They have to be carefully 
dug to be efiectual. 

As regards traps, reference must be made to the Sudan Instmctions of 1901. The same 
applies to : — 

4. Catching. Screens and bags are described in the Instmctions. 

5. Use of destructive agents. Coal oil is very deadly to young locusts. It may be 
employed in conjunction with irrigating ditches. The following useful notes are quoted as 
being possibly applicable to some districts in the Sudan. 

“ The method consists essentially in pouring, or better, dropping coal tar or coal oil on 
the ru nnin g water -with which the irrigating ditches are supplied. It is only necessary to 
sprinkle a few drops of coal tar on the stream, when the oils contained in the tar are diffused 
over the surface of the ivater, and coming in contact with the insects, cause their speedy 
death. The toxic power of coal oil upon the insects is very remarkable ; a single drop of it 
floating on the water is capable of causing the death of a large number of insects. A simple 
and ingenious mode of keeping up a constant supply of the tar to a ditch is as follows : — 

“A three-quart can is perforated on the side close to the bottom, a chip loosely fitting the 
aperture is inserted therein, and the can is then immersed in the ditch. Three-quarts or 
less of tar, trickling out drop by drop from this slight vent, are sufficient to keep a great 
length of ditch supplied with coal oil for 36 hours. The precise extent of ditch which may 
thus be rendered toxic to the locusts cannot, of course, be exactly stated. It is in fact quite 
indefinite, for the reason that the quantity of oil necessary to loll one of the insects is almost 
infinitesimal, and for the further reason that a single drop of oil will cover quite a large 
surface when dropped on water, so that taking these two facts together, it is easy to see that 
a very small quantity of tar or oil will serve to guard, by means of ditches, a large tract of 
territory from the ravages of the young (unwinged) locusts.” Creosote oil prepared with 
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soap and water is effective, but has to be used with, sprayers Poisonous arsenical 
preparations can scarcely be considered suitable for most parts of tbe Sudan.* 

(c?) Destriiction of tlie mature or winged insects . — But little can be done in tbe case of 
large swarms. Gatcbing and bagging as for tbe yoimg forms are tbe most useful methods. 
Long ropes perseveringly dragged to and fro over fields bave been used to good advantage. 

(e ) Preventive measures . — On tbe approach of a swarm tbe rules to be observed are ; — 

1 Every available inhabitant, man, woman and child, to be called out and 
divided up into bodies of 50, each body having its own place indicated beforehand. 

2. Each individual member to be armed with some sort of noisy instrument (old 
tin petroleum cans and thick sticks are the best). 

3. When the flights appear, the various bodies must spread out in hne and march 
over the fields in open order, strilung the cans. Smoke fires can also be ht, but the 
above system has been found more effective. 

4. The flight should be signalled to neighbouiing stations and districts The 
Sheildis of tribes should be mstrueted to report the appearance of any flights and, if 
possible, to mark down the spots where the locusts abghted for laying purposes. This 
ground should then be examined by a competent person, and watchers put over it. 
Rewards should be offered to natives for reports of laying grounds.” 

These notes seem to have helped the authorities at Kamlin where vast numbers of 
hoppers appeared. By a system of purchase 200 okes (5 cwt ) of hoppers were obtained 
within 10 days, while trenches proved effective As pointed out by the G-overnor, the trouble 
is that fresh swarms invade the territory which has been cleared, and naturally this greatly 
disheartens the natives Again I would quote Mr. Lounsbury on a very important point to 
which he has drawn attention in his report for the half year, ending June 30th, 1904. It is 
to the effect that locust eggs may possibly remain in the soil for years and then hatch out. 
He says : — 

“ Tliat locust eggs may hatch after being in the soil for several years is a proposition 
that few zoologists would entertain, but I confess that I no longer thmk it impossible, and 
incline to beheve there is a basis of facts to the common notion that voetgangers (hoppers) 
have often appeared in localities not visited by winged locusts for ten years or more. It 
may be that under certain conditions, the eggs on being extruded are enveloped in a substance 
which retards desiccation and the absorption of water by them much more than the secretion 
which IS used to hue and cap the egg-cells ordinarily made. Mr. Stewart Stockman records 
the deposition of eggs embedded in a firm, hard, secretion by miniature unfledged females of 
a species of acridiiim in India ; these egg masses are evidently designed to resist the 
desiccating influence of the dry season, which season intervenes before the mature locusts 
deposit egg-masses of the ordinary type. If eggs of our ordinary locust do sometimes remain 
aUve but imhatched for a period of years, it may be this feature of the creature’s economy 
that is responsible for the sudden appearance of vast swarms. The parasitic and predacious 
enemies would practically disappear during the protracted sleep of the pest, and thus there 
would be insufficient means to prevent the development to maturity of the myriads that 
might hatch.” 

As regards the use of the African locust fungus, Empusa giplli, I wrote Dr. Edington, 
Director of the Bactenological Institute, Grahamstown, Cape Colony, asking him to kindly 

• The planting of the Castor-oil Plant {Rievniis communis) round small fields and gardens might also hare 
been advocated as it is poisonous to locusts. — B. 



BITING AND NOXIOUS INSECTS OTHER THAN MOSQUITOES 


49 


furnish me with his views as to its probable utility in a very hot and dry country hlie the 
Sudan. His reply was distinctly unfavourable to the fungus, and hlr. Theobald expressed 
a similar view. Dr. Edington, however, suggested that it might be well, if locusts were fotmd 
dying in large numbers, to have their bodies sent to the laboratories where they could be 
examined. In this way a fungus might, perhaps, be found suitable to our climatic conditions. 

Acting on this advice I informed the Civil Secretary, and notices were at once 
distributed. Two interesting letters have^ so far, been the result, one from the Governor 
at Dueim, the other from Mr. Nevile, Manager of the Sudan Experimental Plantation 
Syndicate at Zeidab in the Berber district. Major Butler wrote, “ Some time ago a great 
many locusts died at Shatt ; the people ate them and a great many of them were made ill.” 
An effort is being made in his district to obtain dead locusts for examination. ]\Ir. Nevile, 
writing November 6th, 1905, remarks, “ I am glad to say that for the time being we are 
practically free from these pests, though a little while ago we exterminated a considerable 
swarm of small ones. During the last flight, however, we noticed a considerable number 
of dead ones killed by the Tachina fly or the local representative of this insect, of winch 
I forward you a couple of samples bred from the maggots in the locusts.” (These proved to 
belong to the family Tachinidce “The latter were not dead when the maggots were 

extracted. As, from what I read, this fly thrives in dry countries and is a considerable 
help in reducing the number of locusts, it may be that in time it will wipe them out. 
From what I hear there has not been a bad locust year since 1898 in this part of the 
country, and this was the last of a cycle of three or four years. Again, I understand that 
in this part of the country the duration of the present attack is quite unusual. In most 
locust years heavy flights occur for a few days, usually in March, April and l\Iay, and then 
disappear. This year they have remained from March to October practically continuously. 
The worst locust years appear to coincide in some respects ivith the high Niles, e.^., the worst 
attacks here have been in 1312,* i.e. (1894), 1316,* high Nile years (though there were none 
in 1310*, 1314*), and therefore presumably rainy years. The fact that the locusts usually 
appear here before the rainy season would tend to show that there was no connection between 
the f6od supply in the immediate neighbom'hood and their appearance. Possibly they have 
had a ramy season in the Abyssinian highlands the year previously. Locust swainis here 
always appear to come from the Kassala district and, according to local report, their visits 
coincide with good rains there. Here locusts never appear m the winter which natives say 
Idlls them off. On the Blue Nile, however, I thinlc I have heard of vast swai-ms in 
December, 1900. Any information you can give me on these points wiU be much appreciated 
as they may have a direct bearing on the period for planting crops, and the frequency of their 
visits is a matter of vital importance to capitalists thinking of investing in landed property 
here.” 

One was able to give Mr. Nevile some of the information he desired, at least, as regards 
the irregularity of locust visits. This is said to depend on three facts : — 

1. Tliat the increase of locusts is kept in check by parasitic insects. 

2. That the eggs may remain (as already noted) more than one year in the ground and 
yet hatch out when a favourable season occurs. 

3. That the migratory instinct is only effective when great numbers of superfluous 
individuals are produced. 


* In the Mohammedan Calendar, 
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I again quote Dr. Sharp, who says: “It is not known that the parasites have any 
power of remaining in abeyance, as the locust eggs may do, and the bii’d destroyers of the 
locust may greatly dimioish in numbers during the year, when the insects are not numerous ; 
so that a disproportion of numbers between the locusts and their destroyers may arise, and 
for a time the locusts may iucrease rapidly, while the parasites are much inferior to them in 
numbers. If there should come a year when very few of the locusts hatch, then the next 
year there will he very few parasites, and if there should then be a large hatching of locusts 
from eggs that have remained in abeyance, the parasites will not be present in sufficient 
quantity to keep the destructive insects in check ; consequently the next year the increase in 
number of the locusts may be so gi-eat as to give rise to a swarm.” 



Fig. 19 — Fungus of Whkat Grain Fig. 20 — Fungus op Cotton 


More recently in dead locusts sent from Suakia I have found a fungus which grows as a 
white culture on agar slope. It may or may not have killed these locusts, hut it is proposed 
to test it next locust season. In locusts from Senaar a form of acarus was present. 


Vegetable Pakasitbb 


Vegetable 
parasites of 
plants 


Vegetable parasites of plants have not been much in evidence. Some imported wheat 
grains intended for planting were sent by Major Dickinson, as they had been attacked by 
Acari. In the holes formed by the insects I found a very beautiful httle fungus of a kind 
quite unknown to me. The tiuy spear-headed sporangia (Dig. 19) are veiy delicate, and 
notliing like them is figured in Tuhuef and Smith’s standard work on the subject On old 
cotton plants sent from Berber black patches of a mycelial fungus with conidia and 
conidiophores were present (Fig. 20). It may be Macrospoj'hnn nigricantmm Atks. 
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On Some Blood-Sucking and other Diptera from the Anglo- 
Egijptian Sudan Collected During the Year 1905, 

WITH Descriptions of New Species 

BY 

Ernest E. Austen 

Zoological Department, Britisli Museum (Natiu-al Histoiy) 


In tlie following paper, wliicli contains notes on some of tlie most interesting of tlie Diptcra 
Blood-sucking Flies (Diptera) met witli during tke past year, two species and one 
sub-species, all of wbicb belong to the family Tabanida;, are described as new. The list of 
novelties might possibly have been longer, bad it not been for tbe damaged condition of some 
of tbe specimens, wbicb rendered determination a matter of impossibbity. Those wbo are in 
a position to belp to increase our knowledge of tbe Blood-sucking Fbes of tbe Sudan, by 
collecting and forwarding specimens, should bear in mind that a little care and deftness of 
handling on tbe part of tbe collector may save tbe unfortunate systematist, whose task it 
Avill be to determine or describe tbe species, a good deal of trouble and eye-strain later on. 

In tbe case of many seroot-flies and other Diptera, to discriminate correctly between species 
is often a matter of no bttle difficulty even when tbe condition of tbe specimens is all that 
can be desbed ; but when precisely the opposite is tbe fact, when tbe antennae are missing, 
and thorax and abdomen are more or less denuded of their natural covering, tbe 
determination of species is often impossible, and though they may ia some cases be recognised 
as new, their description as such is out of tbe question. To expect tbe systematist to turn 
out satisfactory work wtb material of this character, is no doubt gratifying if regarded as an 
expression of confidence in bis powers, but it is scarcely more reasonable than to require a 
student of tropical diseases to diagnose a case of Trypanosomiasis from a six months’ old 
blood smear on a loin-cloth. To become a satisfactory collector of Blood-sucldng and other 
Fbes is not difficult, and pre-supposes no more delicacy of manipulation than any medical 
man should possess. Full directions as to procedure will gladly be sent to aU those willing collectors 
to assist, wbo will be good enough to make appbcation to tbe writer of this paper.* In tbe 
meantime tbe following points, all of wbicb are the outcome of practical experience, should 
be borne carefully in mind. 

(i.) Specimens of Blood-sucking and other Diptera intended for determination should 
be in tbe most perfect possible condition. 

(ii.) Specimens collected by natives seldom fulfil this requirement. 

(ui.) Wherever possible Fbes should always be pinned, and should be drawn up 
near the head of the pin, not left close to the point. 

(iv.) If pmning is impossible, specimens are best placed in three- cornered envelopes of 
soft paper, after the method adopted by collectors of butterflies. 


Cf. “ Blood-sucking Flics, Ticks, &c , and How to Collect Them,” by E E. Austen. Second Edition, 
liondon : British Museum (Natural History), 1905. 22 pp , with illustrations in tort. 
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Simulium 

damnosum 


Simulmm 

griseicoUis 


(v.) Flies should never be placed in contact votli cotton wool, since, when dry, it is 
impossible to disentangle them ^vlthout pulling off antennae, legs, &c. 

(vi.) If specimens are placed in spirit, a plug of soft paper should always be inserted 
into the tube, and pressed doivn on to the top of them, in order to prevent the flies from 
being injured by washing about. 

(vh ) There is no necessity to send off smgle specimens for determination as soon as 
obtained , identification will be facilitated if a series of specimens, if possible, of both sexes, 
be sent. 

(vui ) Specimens should always be labelled with name of locality and date of capture ; 
brief notes of interest may be added. 

(ix ) Labels should be legible. 

BLOOD-SUCKING SPECIES 

Family SlhlULIDj^l (Sand-Fhes) 

Genus Simulium:, Latreille 

Specimens of two species of the troublesome pests belonging to this genus were received ; 
for notes see Dr. Balfour’s Repoid;, p. 34. The larger of these, the Kunteb of Abu Hamed, is 

Simulium damnosum, Theob. 

Eeports of the Sleeping Sickness Commission, No. m. (1903), p. 40 

This species is from 3 to 3^ mm in length, and has the ground-colour of the legs 
dark bro^vn, Mitli the exception of the hind tarsi, where a broad band on the first joint and 
the extreme base of the second joint are pale yellow. S. damnosum, which may be 
distingiushed from the following species by its larger size and dark legs, also occurs in 
Uganda, where its native name is Mlnoa. A correspondent wilting fi’om Entebbe with 
reference to this species recently stated that . “ Its bite is very poisonous and irritable, and 
causes large swellings which usually end in sores. Localities where this fly is present are 
veiy sparsely inhabited ” 

The second species, the Nimetta or Nemctli, of Dongola, is 

Siimdium griseicoUis, Becker 

Llitt. aus dem Zool. Mus. in Berlin, II. Bd , 3 Heft (1903), pp. 78-79. 

S. griseicoUis, the types of which were taken at Assuan in the month of February, is 
from 1^ to 2 mm in length Since the original description of this species is not likely to be 
generally accessible, a translation is appended below. 

“ Dorsum of thorax velvety black, but m fr-ont broad and grey, as also before the 
scutellum and on the sides, so that of the velvety black coloration there remains only a fairly 
large median patch ; the anterior grey transverse band is interrupted by three fine black 
longitudinal lines, which embrace the commencements of two admedian longitudinal stripes ; 
the grey transverse band in front of the scutellum is a little apart from the latter, and when 
seen from a certain direction has an almost silvery white sheen, W'hile on the anterior part of 
the dorsum of the thorax no silvery white coloration is to be seen. The doiBum of the 
thorax is, especially on its anterior half, clothed with a coat of golden yellow, felt-hke hair. 
Scutellum velvety black. Pleurm ashen grey pollinose. Halteres white. On the head the 
face is grey ; the antennie are blacldsh-brown, except the first joint, w'hieh is yellow ; palpi 
bro\vn. Abdomen velvety black, with pale yellow' margins to the segments ; the second 
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segment on "botli sides witli a pale grey bloom ; long brassy yellow bairs on tbe margin of 
tbe first. Hypopygium asben-grey. Legs pale yellow, ivitb blackisb-bro'\\m coxrn ; tips of 
femora and tibirn, brown ; on tbe anterior legs this brown colour is reduced, and on tbe 
femora there is frequently only a ring or a spot on tbe under side Front tarsi entirely 
blackisb-brown ; tarsi of tbe binder pairs of legs from tbe second or third joint onwards, as 
also tbe tip of tbe first joint, brown. Posterior tibia and first tarsal joint somewhat expanded. 
There is scarcely any trace of hair on tbe legs, and in tbe same way a whiter coloration on 
tbe tibiae is only very feebly indicated. Wings hyaline, tbe anterior veins pale yellow. 

“ Thorax entirely asben-grey, with a coat of pale brassy yellow felt-like hair on tbe 
dorsum, on tbe anterior portion of which three fine brown Lines appear in addition, whereby 
are marked off two admedian grey longitudinal stripes. Tbe abdomen, too, is entbely asben- 
grey, and covered with a thick coat of pale yellow felt-like hair. In other respects there are 
no fm’tber differences from tbe male.” 


distinctipcnnis 


Family TAEAIUDj®, (Seroot-FHes, &c.) 

Genua Chrysops, Meigen 
Chi-ysops distinctipcnnis, sp. nov. 

(Plate IV.) 

(7 specimens), length 8^ to 10 mm. 

Black; abdomen dull olive-grey, silvery-grey on basal angles, hind margins of segments ^o'sops 
silvery or yellowish, a black median blotch not reaching hind margin on each of the segments 
accept the last: legs ochraceo^is, with front tarsi, tipts of all femora, distal fourth to distal half 
of front tibia;, and last three joints of middle and hind tarsi brown ; coxa; aiid trochanters 
black; hroicn transverse band on icing not tmiching fork of third vein, and near hind margin 
loith a semi-clear space in fourth and fifth posterior cells; stigma orange-ochraceous ; costal 
border before it brownish. 

Head : shining black, vdtb a cinereous pollinose stripe on each side, fr-om middle of front 
(space between eyes) to margin of jowl, and a similar and somewhat triangular median stripe 
from base of antennae to margin of buccal cavity ; on tbe front tbe lateral pollinose stripes 
are connected by a narrow pollinose band ; antennae moderately stout, but first joint not 
thicker than second. 

Thorax : dorsum (in denuded specimens) shining black, gre}dsb pollinose in front and 
with a pair, of admedian longitudinal gre}Tsb pollinose stripes on anterior half; a tuft of 
bright golden hair below humeral callus, a similar tuft in front of base of wing, connected 
iritb a row of hair of same kind on bind margin of mesopleura. 

Abdomen clothed with minute yello^risb hair j dull black median blotch at base of each 
of first four segments broad, quadrate, diminisliing in size in succession from the front. 

JVings : infuscated costal border before stigma not descending below third longitudinal 
vein, and scarcely darker than stigma itself ; prolongation of infuscated costal border beyond 
transverse band dark brown, sharply defined, and ending abruptly just below upper branch of 
third longitudinal vein ; lower portion of apical half of wing sHghtly infuscated, leaving 
outer mai’gin of brown transverse band bordered by a whitish streak (seen also in many 
other species), wliich is interrupted by a prolongation of transverse band to liind margin and 
so forms the semi-clear space in fourth and fifth posterior cells. 

Haltcrcs : dark brown. 
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Described from a $ from Busoga, Uganda, 1903 [Colonel D. Bruce, G.B., B.A M.G.). 
Type in British Museum (Natural History) A single $ of this species, Avithout locahty label, 
was received last year from Dr Balfour for determination. In addition to six specimens from 
Busoga [Colonel Bruce), the British Museum collection contains a single ^ from Bumli, 
Uganda, taken in 1903 in a patch of forest on the Lukoge River, half way between Junda 
and KisUiza [S. C. Tomkins per Dr. Naharro). 

Clirysops disiinctipennis is closely allied to C. stigmaticalis, Lw., originally described 
from “ CaflEraria,” of which the Museum possesses specimens from the Transvaal and 
Mashonaland ; the differences presented by the new species are as follows ; — First joint of 
antenna more slender, of same thickness as second joint, instead of distinctly if only slightly 
swollen ; costal border of wing as far as stigma brownish (by transmitted hght nearly same 
colour as stigma), instead of dark brown and continuous with transverse band, leaving stigma 
isolated ; outer margin of dark brown transverse band on wing nearly straight, with no 
projection to base of fork of third vein , infuscation in basal cells confined to the tips, their 
bases, ivith exception of an extremely small and scarcely noticeable fleck in each, entirely 
clear. 


Htematopota 

pulchnthorax 


Genus H^aaiATOPOTA, Meigen 
IIcematop>ota 2 ynlcliiitIiorax, sp. nov. 

(Plate V.) 

$ — $ (2 specimens), length 11^ to Ilf mm., width of head 4A mm. 

^ (15 specimens), length 9^ to 12 mm , width of head 3 to 3-| mm. 

Reddish-brown; thorax longitudinally marked with a broad median grey stripe, very 
conspicuous in undamaged examples, hut in rubbed specimens largely nplmed by brown; 
abdomen with margins of segments and narrow median stripe, greyish ; tibice with two 
yelloioish bands; icings brown, light markings whitish in yellowish in 

— Head: grejdsh; face ivith a transverse broivn stripe below 
antenufe, less conspicuous in $ ; first joint of antennse conspicuously 
swollen, towards base lighter m colour and greyish polhnose 

Thorax : median stripe broader and parallel-sided from front margin 
until just behind transverse suture, ivhich makes a broivn notch on each 
side ; the stripe then narrows until near hind margin, when it curves 
outwards on each side ; each curve carries a forwardly directed tooth- 
like angular prominence ; sides of dorsum of thorax with greyish 
markings ; pleurte greyish; scutellum greyish, vith a rounded broivn blotch 
on each side, usually connected ivith the base but sometimes isolated. 

T^gs : distal band on front tibim sometimes absent or indistinct ; first joint of front taisi 
usually narrowly yelloivish at base ; first joint of middle and hind tarsi, except tip, pale 
yellow. 

Wings: stigma dark brovm ; the usual conspicuous brovm patch underneath it extends 
unbroken into first posterior cell ; discal cell largely broivn, but proximal tlurd, a transverse 
mark consisting of two curves at commencement of distal third, and sometimes a more or less 
indistinct mark beyond this pale ; the pale proximal third sometimes more or less filled up 
with fault brownish markings ; ends of both basal cells, and bases of first submarginal and 
first posterior cells, largely pale ; in the marginal cell beyojid the stigma and extending into 
the first sub-marginal is a squarish pale area, enclosing a rounded or elongate broivnish 



F iG 20 a — Ham AT oroTA 
puLCimiTiiORAx (Austen) 
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fleck ; a sinuous clear mark extending from tke under side of tke end of tlie second vein, to 
tlie kind margin below tke end of tke main stem of tke tkird vein, and a similar but skorter 
mark on tke inner side of tins, starting from the second vein and sometimes fused with tke 
first mark just above tke tkird vein, usually conspicuous ; for remaining loing-marUngs, 
sec plate. 

Halteres : Icnok dark brown, stalk white or yellowish white. 

f . — A small brown fleck above base of antennse ; first joint of antennae clothed Avitk 
long and fine bro^vnish hair ; second joint produced above into a dark prominence ; tkird 
joint, especially expanded portion, pale brown; terminal joint of palpi oval, clothed on outer 
side with long and fine brownish hair , upper tkree-fourtks of eye composed of very large 
facets, which extend to kind margin ; median portion of dorsum of thorax clothed vdtk long 
and fine brownish hair, pleurae thickly clothed with white hair. 

— Transverse callosity above antennae rather nanow, shining reddish brown, uniform 
in width, and, in specimens in good condition, partly interrupted in median Line by a yeUovdsh 
pollinose depression, which is connected by a narrow dark-brown mark mth the base of each 
antenna ; uppermost of the usual three dark brown spots (arranged in a triangle) on front 
above transverse callosity, smaller than the other two, and sometimes indistinct ; ground 
colour of front greyish, -with a pair of brown triangular flecks on vertex, and sometimes 
a T-shaped brown mark separating the dark-brown spots, and extending to the transverse 
callosity; basal portion of third joint of antennee, broad, palpi bufiF-coloured, distal joint 
long and narrow, on outer side brovuiish, except basal fouidh and extreme tip, and clothed 
■with dark bro'wn hair ; sides of first fo'ui’ abdominal segments gi'ey ; dorsum of fourth and 
foUoAving segments (in well-preserved specimens) ivith a pair of rounded greyish pollinose 
spots at the base, one on each side of median stripe. 

Described from a $ and ^ from Salisbury, Mashonaland, November — ^December, 1899 
[G. A K. Marshall). Types in British Museum (Natural History). 

A single $ specimen of this species, -without label 8ho^ving precise locality, was received 
from Dr. Balfour. The geographical range of H. ■pulchrithorax, as indicated by specimens 
in the Musemn collection, extends from Zululand to the Sudan, and includes British Central 
Africa and Uganda. In the latter country, the species was met -with at Fajao, on the 
Victoria Nile, in November, 1904, by Captain E. D. W. Greig, I.M.S. 

What is perhaps a sub-species of H. pulchrithorax is represented in the Museum 
collection by a single female from the Lunyina River, Henga, British Central Africa, 
January 29th, 1894 {Captain B. Craioshay) ; this indi-vidual dififers from the t}^ical form in 
the fiuBt joint of the antenme being more slender, and the -wing-markings more confluent, 
especially towards the hind margin, while the space beyond the stigmatic patch on the costal 
border is almost clear. A closely allied species also occurs in Somaliland, and is distinguished 
in the female sex, as shown by a single specimen presented in 1894 {Th. Greenfield) by its 
paler front, by the greater depth of the supra-antennal transverse callosity, and of the grey 
hind margins to the distal abdominal segments, &c. 

Haimatopota piclchrithora.v belongs to a group of species, the members of which resemble 
one another very closely in the pattern of the marking, both of the dorsum of the thorax 
and of the -wings. These species dififer in various respects, such as the depth and shape of 
the transverse supra-antennal callosity, the -width of the basal portion of the tlvird joint of 
the antenna, &c. ; but the markiugs referred to are of the same type in all. The grey 
median thoracic stripe, most clearly exhibited by good specimens of II. pulchrithorax (see 
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Tabanus par 


plate) is much, reduced in some of the species of the group, iu -which it is largely replaced by 
the bro-wn of the ground colour, but its characteristic outline, albeit interrupted, is still 
distinctly traceable. The same thoracic marldng is also seen in the case of UcBmatopota 
decora^ Walk. (syn. H. dorsalis, L-w.), which ranges from Natal to Northern Nigeria, but this 
species, apart from its general darker colour, is distinguished at once by the pattern of the 
■wdng-markmgs, by the upper half of the face being entirely black, and by the marking of the 
front and hind tibiie, which consists of but a single broad white band near the base. In the 
case also of Hoimatopota viitata, Lw. (Dipterenfauna Sudafrika’s, p. 50 [122], Tab. L, 
figs 28-30, 1860), which was described from a specimen from Lake Ngami, the upper half 
of the face is stated to be black , this species, however, has -wing-markings of the 
2 nilc 1 iritJiOTax type, and doubtless belongs to the group, in spite of Loew’s somewhat 
misleading description and figui'e of the thoracic stripe. 


Genus Tajbajtos, Linnaeus 

Eight species of Seroot-flies belonging to this genus are noticed below ; the Sudanese form 
of one of them appears to constitute a new subspecies, which is here described Specimens 
of certam other species received during the past year were unfortunately too much damaged 
to be recogmsable 

Tahanus par, WaUc 
(Fig. 21) 

Tahanus par, Walker, List Dipt Ins in coll. Brit. Mus, Part V., Supplement I. (1864:), 
p. 235. 

Tahanus rufipes, Macquart [nec Meigen), Dipt Exot. I., 1 (1838), p, 124 : — nornen 
his lectinn. 

Tahanus luteolus, Loew, Ofv. af K. Vet Akad, Fork., 1857, p 348 ; Dipt.-Fauna 
Sudafr. (1860), p. [117] 45. 

(N.B — This synonymy is new.) 

Specimens of this species, -with- 
out indication of precise locahty, 
weie received during the past year 
from Dr Balfour. Females of Tahanus 
par, which vary in length from 9f to 
12f mm., are recognisable by their 
yellow colour, small size, uniformly 
yellow legs, and clear -wings with 
yellow veins. The dorsum of the 
thorax is somewhat greyish yellow, 
while the abdomen is ta-wny or 
ochraceousj the third joint of the 
antennee is ochraceous-rufous ; the 
front (space between the eyes) is 
narrow. In fife the eyes are green, 
-without transverse bands. 

The range of Tohnvus j^ar extends from Cape Colony and Natal to Uganda and 
the Bahr-El-Ghazal. 



Fig. 21.— Tad\nus par, Walk ? 

I^atal to the Bahr-El~GhaxaI 
Thorax y ellonish j abdomen and legs ochraccous 
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Tahamis thoracimis, PaL de Beauv., a species wliicli is common in Uganda, and may 
therefore be expected to occur in the Bahr-El-G-hazal, is closely allied to T, par, -with which it 
agrees in the colouration of the body, and in the narro'\vness of the front. T. tJwracimis 
may, however, he distinguished by its generally larger size (the average length of the 
female is 13 mm.) by its brownish wings, and especially by the front tarsi and tips of the 
front tibiae being dark brown. Tabamis par and T. thoracinus belong to a group of species 
(two or three of which, found in the Congo Free State and Abyssinia, have yet to be 
described) characterised by the yellow or ochraceous colour of the body, and by the 
narrowness of the front in the female sex. No males of these species are at present available 
for comparison, but since the eyes in the females are sparsely covered with minute hairs 
(often difficult to see when the specimens are not in perfect condition), while there is 
no trace of an ocellar tubercle, it is clear that, if thought advisable, the species may be 
assigned to the sub-genus Aiylotm, Osten Sacken. 

Tahanus ditmniatus, Macq. 

(Fig. 22) 

Tahanus ditccniatuis (sic), Macquart, Dipt. Exot, L, 1 (1838), p. 126; Bezzi, Ann 
Mua Civ. di Storia Naturale di Genova, Ser 2a, XEL (XXXIL) (1892), p 181. 

Atyloius nig7'0}naGidatus, Ricardo, Ann. Mag. Nat. Hist, Ser. 7, YI. (1900), p. 165. 

(N.B, — This synonymy is new.) 

The following is a description of 
the female of this species. — ? (11 
specimens), length 11 to 14 mm 

Greyish-yellow ; a jmi?' of con- 
spicuous shining black dots on the front; 
abdomen with three longitudinal blackish 
or brownish stripes on the centre one of 
which is a yellowish pollinosc stripe. 

Head whitish (vertex buff) ; the 
shining black dots on the front one 
above the other, the lower just above 
the angles of the eyes, the upper about 
the width of the front higher than the 
former ; antennae ochraceous-buff, first 
ioint paler; imder side of head clothed somewhat serrate longituinal stnpes ; antenn.-cjellow , legs yelloin , from 

JT 7 larsi entirely, nuddle and hmd tarsi, except at base, brown 

wth whitish hair ; palpi white or 

yellowish white, clothed on outside with yellowish interspersed -with minute black hairs ; eyes 
in dried specimens usually with a narrow dark transverse band on a level vith lower dot on front. 

Thorax : dorsum blackish, yellovish or grejush poUinose and clothed with short golden 
yellow hair. 

Abdomen ocliraceous-buff, mth a broad blacldsh or brovmish median stripe (sometimes 
Avith slightly serrate edges), and a similar narroAv stripe on each side ; the lateral stripes are 
not in contact vdth the actual lateral margias of the abdomen, and all three stripes meet 
together at the tip ; in the middle line, superimposed on the median stripe, is a yellowish 
pollinose stripe clothed with shoi-t golden yellow hafr ; this lighter stripe is really composed 
of a series of triangles with their apices truncated and directed forwards ; the dark stripes are 



Fig 22. — Tabands dit/eniatos, Macq ? 

Natal to the Bahr-El-Ghatal 

Head and thorax \ ellowish , abdomen ochraceous-bufT tvith dark brown 


Tabanus 

ditseniatus 
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Tabanus 

gratus 


clothed Bith black and the admedian oehraceons-buff stripes "with yellowish hair Ventral 
side of abdomen pinkish hufp, clothed with pale yellowish hair. 

Legs buff or ochraceous-buff ; front tarsi and tips of front tibiae dark brown ; tips of 
middle and hind tarsi brownish ; distal half of front tibiae somewhat swollen ; femora 
occasionally ivith a blackish patch on ontside near base (in a ^ from Mashonaland in the 
Museum collection the basal two-thirds of the front femora, and the basal half of the middle 
and hind femora are black). ’ 

Wings hyaline ; veins pale yellow ; upper branch of fork of third vein usually with a 
small appendix, which, however, is sometimes absent. 

Halt&res yellowish. 

According to Macquart {loc. cit.) the ^ of 71 ditccniatus resembles the $. A ^ from 
Estcourt, Natal, January 1897 ((?. A. K. Marshall) in the Museum colleetion, which 
possibly belongs to this species, has the upper two-thirds of each eye (except the 
hind margin) composed of large facets, and the eyes show no trace of a transverse 
band. There ai-e no dark lateral stripes on the abdomen, but on the dorsal side the 
tip of the abdomen from the fourth segment onwards (except the lateral margins), and a 
broad median stripe on the first thine segments are entirely black , on the ventral 
side the extreme base, a median blotch which extends from the base to the middle of the 
third segment, a small median blotch on the hind margm of the third segment, and the 
last tliree segments are black ; the fourth segment is also more or less blackish towards the 
hind margin and at the sides. The femora are black with the exception of the tips, 
otheruise the legs are as in the but the front tibise are not thickened. 

Originally described from a specimen from Mauritius, Tahanns ditccniatns was 
subsequently recorded by Bezzi (loc. cit ) from Somahland. The series of specimens of this 
species in the Museum collection shows that it is found from the Transvaal and Natal 
to Somaliland and the Bahr-El-G-hazal, ivhere it was met with, in Eebruary 1905 by 
Major E. H. Pentou, D.S.O The Museum collection also includes a ^ from Angola 
{J. J. Monteivo). 

Like the foregoing species, T. ditccniahos belongs to the subgenus Atylotus, though in 
the case of the female the hairs on the eyes are so minute and sparse as to be distinguishable 
only with difficulty. It is evident that Tabanus agricola, Wied., T. fulvianus, Lw., and 
T. hijmnctatus, v. d. Wulp, are alhed to T. ditccniatus, Macq , but without comparing the 
t}q)es it is impossible to say whether one or more of these names are actually synonyms. 

Tabanus gratus, Lw. 

(Eig. 23) 

Tabanus gratus, Loew, Ofv. af K. Vet. Akad, Eorh., 1857, p. 340; Dipt.-Fauna 
Sudafr. (1860), p. [lid] 42. 

A female specimen of this pretty little species, unaccompanied by details as to locality 
or date of capture, was forwarded by Dr. Balfour for identification during 1905. Tabanais 
grains ^ may be characterised briefly as follows . — 

$ (3 specimens), length 104 to 11 J mm. 

Head greyish-buff above, with two conspicuous callosities on front; third joint of antennce 
rufous; dorsum of thorax cinereous, with pearl grey longitudinal stnpes; scutellum greyish 
chestnut; abdomen darh brown above, with three tohiiish or yelloioish grey longitudhial stnpes, 
converging ioioards the tip ; legs ochraceous-buff' ; loings hyaline. 
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Head : face and jowls wMtisli pollinose and clothed Mutli white hair ; lower callosity on 
front pale ochraceons, squarish, and occupying whole Avidth of front inunediately above 
angles of eyes ; upper callosity situated in middle of front, reddish brown and ovate ; first 
joint of antennse cream bufi", ANdth upper angle strongly produced, and capped with a tuft of 
minute black hairs, forming a black tip ; second joint very small ; thu-d joint rafher broad 
at base, with conspicuous basal angle; extreme tip of thii-d joint dark broA\Ti; palpi 
somewhat swollen towai’ds base, cream-buff, clothed with whitish hair interspersed with a 
few black hairs on outside. 

Thorax : dorsum with a grey stripe on each side, and a narrow median and a pair of 
broader admedian stripes; the three latter 
are rather brighter m tint. 

Abdomen : median stripe startmg from 
a somewhat semicircular spot on hind margin 
of first and increasing m "width from base 
of second to fourth segment, where it is 
broadest, then narrowing rapidly and ter- 
minating on hind margin of sixth segment ; 
lateral stripes with a somewhat zigzag out- 
line on outer side ; lateral margin and under 
side of abdomen pearl grey. 

Legs : front tarsi and tips of front tibias 

„ ., r • T n ^ except b.ise, brown , thorax pret , abdomen brow n, the former with 

dark brovni; last four jomts of middle and ught grey, the latter wmh wiutish smpes 

hind tarsi, tips of middle and hind tibire and of first joints of middle and hind tarsi broivn. 

Haltcrcs : knob pale yellow, stalk buff. 

Tabanus grains is evidently a ividely (Ustnbuted species, for, while the typical specimen 
is stated by Loew to have been collected m “ Caffraria,” the Museum series includes examples 
from Fajao, Victoria Nile, Uganda, November 1904, {CajHain E. D TF. Greig, /. dZ 5.), 
and also from the vicinity of Yola, Northern Nigeria, April 14, 1905 ( IT F Gowers). 

Tabanus sodas, Walk 
(Fig. 24) 

Tabanus sodus, Walker, List Dipt. Ins. in colL Brit. Mus., I. (1848), p. 160. 

This species can be distinguished from Tabanus virgatus, Austen {dorsidtta, Walk.) 
(Fig 26), which it closely resembles in general appearance, by the edges of the median 
grey longitudinal stupe on the abdomen being notched or serrate instead of smooth. To 
judge from the relative numbei’s of specimens in the British Museum collection, Tabanus 
sodus would appear to be the commonest Seroot-fly on the White Nile. In addition to a 
very long series of examples taken at Kodok on December 6th, 1900, by the late 
Captain H. B. Haymes, the Museum possesses others collected and presented by 
Major H. N. Dunn, Captain S. S Flower (“ about ten miles south of Jebel Ain, White Nile, 
March 17, 1900”), and Major R. H. Benton, DSC. (Bahr-El-Ghazal, February, 1905). 
The species was found by Colonel G D. Hunter, D.S 0. in May, 1905, on a boat in the sudd 
south of Nal Nusr, between Gondokoro and Taufikia, and Major Benton also met with it in 
Senaar, in 1899. 

The type of T. sodus is ffom “ South Africa ” ; other specimens of the species in the 
Ltuseum collection aie from the Transvaal and the Congo Free State 



South Africa to Nigena 

Head and legs j ellomsh, front tarsi entirelj , middle and hind U-irsi, 


Tabanus 

socius 
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Tabanus 

virgatus 

(Tabanus 

dorsivitta) 


Tabanus 

biguttatus 



Tabanus virgattis, nom nov. 

(For Tabanus dorsivitta, Walk, — nomen bis lectum.) 

(Fig. 25) 

Tahamis dorsivitta, Walker, List Dipt. Ins in colL Brit. Mus., Part V., Supplement I. 

(1854), p. 231 [nee 
T dorsivitta, Walk., 
Insecta Sanndersiana. 
Diptera, part I (1850) 
P 89.) 

Altbougb the 
species is apparently 
less common in the 
Anglo-Egyptian Sudan 
than the foregoing, 
specimens of T. vii"- 
gatus were taken on 
the White Nile in 
1900, by Major H. N. 
Dunn, who also met 
■with the species in 
Senaar, on the Blue 
Nile, in September, 
1902. 

The range of Tabanus virgatus, which is abundant in the Northern Nigeria and other 
parts of West Africa, mcludes the East Africa Protectorate and British Centi-al Africa 

Tabanus biguttatus, 

Wied. 

(Figs 26, 27, $ ?) 

Tabanus biguttatus, 

Wiedemann, Ausser- 
europaische zweifluge- 
hge Insekten, IL 
(1830), p. 623. 

Tabanus cerberus. 

Walker, List Dipt Ins 
in coll. Brit. Mus, L 
(1848), p. 149. 

Tab anus noctis. 

Walker, Insecta Saun- 
dersiona. Diptera, L 
(1850), p 42. 

Tabanus 


Fig 24 — Tadanus socius. Walk ¥ 

S Africa to the White Nile 

Thoraic greyish , abdomen rufous, mth median preyish white longitudinal stnpe bordered on each 
side with a dark brown zig-rag stnpe ; legs yellowish, front tarsi and tips of front tibia: dark brown, 
middle and hind tarsi brownish 





Fig 25 — TAnANl's iurgatus, Austen. ¥ 

Gambia and Nigena to Senaar and the E Africa Protectorate 

Thorax grejnsh with darker stripes , abdomen reddish, with light grey median longitudinal stnpe , 
trijnmo- ^ ellowish, with brown tarsi 


iifei’, Wnlkei, Appendix to the Zoologist for 1850, p XCV 

(N.B. — Tlus synonymy is new.) 

This is a common species of conspicuous appearance and large size, which it is hoped 
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wall readily be recognised by aid of tbe figui’es on tliis page. It may be cbaracterised briefly 
as follows : 

$, (11 specimens), length 16^- to 20 mm. 

(26 specimens), length 18 to 211 mm. ; wing expanse of largest $ 44 mm. 



Fig 20 — Tadanos dicuttati s Wied. S 
Cape Colonj to the Sudan, Abj-Asmia, and Aden 
Deep black ; .abdomen watb twai cream-coloured spots , wangs, except tips, darkbroum 



Fig 27. — Tabamis mctrrrATCs, AWed ? 

Deep black , front, face, jowls and dorsum of thorax clothed with polden-j ellow or whitish-} ellow hair , spot on thorax black ; 
5th and Cth segments of abdomen wath j ellowish hair at sides , wings as in J . 


Deep black; $ with tico cream-coloured spiois, clothed loith yelloxcieh hair, one behind 
the other on dorsum of abdomen in median line; $ xcith front (space between eyes), face, 
joicls (part of head beneath eyes), and dorsum of thorax clothed toith yolden-yelloic or whitish 
yellow hair, with an inverted cordate patch of black hair on dorsum of thorax in median 
line ; in both sexes legs black, and wings except their apices (distal fourth or fifth) wholly 
dark brown. 
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This species thus shows a striking sexual dimorphism in the markings of the body. A 
curious aberration is, however, presented by two females in the Museum collection, from the 
Bahr-El-Grhazal, February, 1905 {Major B. JI. Fenton, I).S.O), and the Hawash Yalley, 
Abyssinia, 1901 {A.E. Pease), respectively, which actually have their abdomens spotted as in 
the male,' though the spots in the case of the Ahyssiman specimen are somewhat more 
triangular in shape ; in addition, these two females also show traces of a patch or streak of 
yellowish hair m the median Line on the second and fifth abdominal segments Judging by the 
number of specimens of the two forms received up to the present time, in the Anglo-Egyptian 
Sudan females with pale hair on head and thorax would appear to be more common than 
those with golden-yellow hair on these parts. The same variation is seen in females from 
Uganda, and a female from Natal (Umfuli Eiver) in the Museum collection also has the 
hair on head and thorax distmctly paler than in other females from the same colony. 

As already mentioned, Tabanus hignttatus was met with in the Bahr-El-Ghazal in 
February of last year by Major E H Benton, who also found the species at Kodok in 1900 ; 
other specimens were taken by Major G. Dansey Browning, E.A.MC., on November 6th and 
7th, 1905, on a steamer on the White Nile near Kodok, and at Moluh Additional examples 
from the White Nile have been forwarded to the Museum by Major H N. Dunn, E.A.MC ; 
Captain S S Flower, Supermtendent of the Zoological Gardens, Cairo (March 20th, 1900, 
“ from about lat. 11.0° N.”) , and the late Captain H. E Haymes, E.A.M.C. (“ on boat on 
Nile, 30 miles south of the Sobat Eiver).” 

The range of T higuttatus extends from Cape Colony to the Anglo-Egyptian Sudan and 
Abyssinia ; the species also occurs further to the east in the Peninsula of Aden. In West 
Africa (Northern Territories of the Gold Coast and Northern Nigeria) there exists a form 
ivith pale palpi, which is possibly entitled to subspecific rank. 


Tabanus 

fasciatus 

niloticus 


Tabanus fasciatus, Fahr., subsp. niloticus — subspecies nova 

(Plate YT) 

?. — ^Length 15 to 17 mm ; wing-expanse 32| to 33^ mm 

Head and thorax ocliraceous-huff above, buff below, front sometimes ochraceous ; 
abdomen (in dried specimens) pale maize yellmu, someiohat tawny toioards the tip, and on 
basal half 'usually loith a suggestion of greet} , abdomen in life probably largely, if not 
entirely, apple green; xcings luith costal border as far as end of stigma, and a transverse band 
across middle, broion 

Head clothed beneath with golden-yellow hair ; frontal callus of same colour as ground- 
colour, in width equal to about half the front; antennse yellow mottled with green, tips 
taivny ; palpi rather slender, pale yellow and clothed with pale golden-yellow hair, sometimes 
with a few minute black hairs towards the tips. 

Thorax clothed above with short black hair, plemm with longer pale yellowish hail'. 

Abdomen clothed above with rmnute golden hairs, towards hind margin of third segment 
and on median area of following segments with minute black hairs. 

Legs : femora and middle and hind tibiae yellow or greenish-yellow ; front tibiae dark- 
hroivn, swollen, yellowish towards base above, and on lighter area clothed with short close- 
Ijdng golden hair, elsewhere clothed with black hair ; front tarsi black, middle and hind 
tarsi reddish-hrovNTi, lighter towards base ; liind tibiae fr-inged on outside ivith golden hair, 
inside clothed ivith shorter hair, yellowish on basal, black on distal half. 

Wings: transverse hand darker brown than costal margin, equal in width to length 
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of discal cell, and dying away on fore border of fiftli posterior cell, before reaching hind 
margin; discal cell with a more or less conspicuous longitudinal pale streak; alula and 
squamae dushy, margin of latter sometimes green. 

Halteves : knob pale green, stalk yellow. 

Described from a specimen from the Anglo-Egyptian Sudan, 1905 (received from 
Dr. Andrew Balfour). Type of subspecies in British Museum (Natural History). 

TahamiR fasciatiis niloticus seems to be common on parts of the White Nile and of the 
Bahr-El-Jebel. It was taken at Kodok in December 1900, by the late Captain H. E. 
Haymes, B.AM.C., and, in the early part of the same year, also by Major E. H. Benton, 
D S.O., E.AM.C. Colonel G. D. Hunter, D.S.O., met with it on a boat at Abu Chok (between 
Gondokoro and Taufilda), on May 29, 1905, and Major Benton also took it in numbers in 
the Bahr-El-Ghazal in February of last year. Owing to its characteiistic coloiuation and 
wing-marking it is easily recogmsed, and cannot be mistaken for any other species 

The new subspecies differs from the typical form of Tdbanm fa’^ciaiun, Fabr., Systema 
Entomologiffi, p. 788 (1775), a common West African species found from Sierra Leone to 
the Congo Free State, in the colouration and hairy coveriug of the front tibim (which in the 
typical form are entirely black and clothed exclusively with black hair), in the colouration of 
the middle and hind tibiae (yellow or greemsh-yellow instead of black or dark brown), and in 
the hmd tibiae on the outside having a golden instead of a black fnnge The front tibiae in 
T. fasciatii<f niloticus appear to be slightly more slender than in the t)q)ical form, the anterior 
curve bemg less abrapt. The wmgs iu the typical form usually show no clear space in the 
discal cell. 

Tlie range of T. fasciatus niloticus extends at least as far south as Uganda, whence the 
Museum possesses a series of specimens from the Botanic Gardens, Entebbe, September 18, 1904: 
{Captain E. B. IF. Greig, J.il/.jS.), Bugaya Island, Lake Victoiia, and Ankole, August, 1903 
{Colonel B. Bruce, C.B., B.AJf.C). A specimen from Ankole, May 16, 1903, belongs to a 
form intermediate between the subspecies niloticus and the typical T. fasciatus, Fabr., since 
although the front tibiae are pale at the base, the fringes on the hind tibiae are on the distal 
half mainly composed of black hairs A transitional form (as well as the t 3 q)ical one) is 
also foimd in the Congo Free State, where specimens are met with showmg no golden hairs 
on the basal half of the front tibiae, but vith golden hairs, interspersed with the black or 
more or less predominant, in the fringe on the inner and outer side of the basal half of the 
hind tibiae. A specimen of this form was also taken at Fajao, Uganda, in November, 1904, 
by Captain E. D. W. Greig. 


Tabanus africanus, G. E. Gray 
(Fig. 28) 

Tabanus africanus, G. E. Gray, Griffith’s “Animal Kingdom” (Cuvier), Vol. 15, p. 794, 
Blate 114, Fig. 5 (1832). 

Tabanus latipes, Loew {nec Macq), Die Dipteren-Fauna Sudafrika’s, p. [108] 36 (1860). 

The identification of this species rests upon Gray’s coloured figure, which is 
fortunately recognisable, for the original description consists of the single word “ Fulvous.” 
It therefore seems advisable to re-describe the species, more especially since the careful 
description of the ^ by Loew {loc. cit.), besides being in German and published by its 
author under the name of the closely allied Tabanus latipes, Macq., can scarcely be 
accessible to the majority of those interested in the Blood-Sucldng Flies of the Sudan. 


Tabanus 

africanus 
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^ (2 specimens), lengtli 17 J to 18| mm. 
g (31 specimens), length 16 J to 17 mm. ; wing-expanse not exceeding 36 mm. 

Taxony ochraceous ; a patch of brilliantly xohite hair at base of wing on each side, axid 
another and larger patch a little behind this, beloio posterior angle of thorax; legs blach, front 
tibice sicollen, especially in xoings xoith base, two transverse bands, and costal border as far 
as-upper branch of third vein, oi' almost to tip, broxon. 

Head orange-ochraceous, clothed with similarly coloured hair ; antennae and last joint of 
palpi (except base of latter) blackish ; tliird joint of antennae long and narrow, hut little 
expanded at base. 


Thorax entirely without markings ; 
in $ clothed with orange-ochraceous hair, 
in $ with short black hair above, and 
longer orange-ochraceous hair on sides 
and below. 

Halteres : knob yellowish - white, 
stalk brownish. 

Abdomen clothed above 
with short ' ochraceous- 
rufous hair, in the ease of the $ inter- 
spersed ivith black hairs in median area 
towards tip; sides of fourth to seventh 
segments inclusive marked with a squansh black patch, clothed with blade hair ; posterior 
angles of these segments clothed with silvery-white hair ; eighth segment entirely blade : 
ventral surface — a black patch on sides of third to sixth segments inclusive in ^ and thh’d to 
fifth inclusive in $ ; last two segments in f and last three in $ mainly black ; hind mai-gins 
of third to sixth segments in $ and third to seventh in ^ whitish. 



Fig 28 — Tabanus africanus, Gray $ (X 2) After Austen 
Natal to the White Nile 

Tawny ochraceous , legs black , wing markings brown 
By kind of TntsUes o/ British Musctim 


Legs : hind tibiae fringed with black hair on inside and outside. 

Viangs first transverse band terminates on fifth vein and runs across proximal half of 
both basal cells, leaving a clear spot at their extreme bases ; second transverse band runs across 
middle of udng, is equal in width to length of discal cell, reaches hind margin at tip of fourth 
posterior cell, and dies away in fifth posterior ceU ; discal ceU often entirely brown, but some- 
times "With a more or less conspicuous longitudinal clear streak ; anal cell generally more or 
less tinged with brown, especially at tip ; alula brownish ; brown costal border dies away 
for some little distance beyond second transverse band, but broadens again above extreme 
tip of wing, the tips of second longitudinal and of upper branch of third vein being often 
conspicuously suffused ivith brown. 

Head: eyes with upper three-fourths, except hind margin, composed of much 
larger facets thau those below ; terminal joint of palpj cylindrical, pointed and clothed with 
black hair at tip, ochraceous at base ; penultimate joint orange-ochraceous. 

$. Head ■ front broad, widening below and relatively short, its height equal to about 
two and a half times its width at the angles of the eyes , transverse callosity at angles of 
eyes broivn, oblong, extending right across front and touchmg eye on each side ; no trace of 
any other tubercle or line on front; terminal joint of palpi slender, under side of base 
orange-oeliraceous and clothed with similarly coloured hair, elsewhere clothed with minute, 
black hairs 

Legs : front tibia; much tliicker than in $, anterior margin verj^ convex. 
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Eedescribed from a $ from Delagoa Bay, and a $ from Buvuma L, Lake Victoria, 
Uganda : types of redescription in British Museum (Natural Bustory), and specially labelled. 

This easily-recognised species, perhaps the handsomest of the African representatives of 
the genus Tahamts, was met with in the Bahr-El-Ghazal, in February, 1905, by Major E. H. 
Benton, D.S 0., E AMC. A second specimen in the Museum collection, labelled “ White 
Nile,” was taken hj^ Consul Petherick about 1862. As shown by the extensive series of 
specimens in the possession of the Museum, the range of T. africamis extends from Natal to 
the East Africa Protectorate and the Nile Provinces of the Egyptian Sudan, and westwards 
at least as far north as Angola. Although the possible distinctness of the two species ivas 
hinted at long ago by Loew (op. cit., p. [109] 37), T. africanus has hitherto been confused 
with the closely similar T. latipes, Macq. (Dipt^res Exotiques, L 1, p. 119 (1838) ), which 
was originally described from Senegal. The latter species agrees with T. africanus in the 
coloration and markings of the body, as also in the general arrangement of the wing markings, 
but is distinguished by the brown on the costal border not being continued beyond the 
stigma (no infuscation at the tips of the second and of the upper branch of the third vein), 
and by the brown band across the middle of the wing not reaching the hind margin. 
Jabanus latipes, Macq., does not appear to reach South Africa, but apparently extends across 
the Continent from west to east, since the Museum possesses two females taken m Senaar, on 
the Blue Nile, in September, 1902, by Major PL N. Dunn; it is therefore possible that both 
T. latipes and 7. africanus will be found existing together in Kordofan or the Bahr-El- 
GhazaL It may be worthy of note that a female of T. latqjcs in the Museum collection, 
from the neighbourhood of Pawa, on the Katsina-Sokoto Boundary, Northern Nigeria, taken 
in August, 1904: (the Acting Resident of Kano, per Sir F. D. Lugard, K.CMG.), was 
received with four specimens of Tabamus virgatus, Aust, and a fifth Tabamts too much 
damaged to be determinable, with the following general label by the Acting Eesident of 
Kano : “ Way am fly : kills horses ” 

Tabanus africanus and T, latipes are members of what may be termed the “ Tabanus 
fasciatus group," the species belonging to which, in addition to the general yellowish, 
ochraceouB or ferruginous colour of the body, are characterised by the possession of swollen 
front tibiee and banded wings. Besides the species mentioned, the Museum collection 
includes representatives of three others which have yet to be descnbed. Tabanus macu- 
latissimus, Macq., which is found from Natal to British Central Africa, may be regarded as 
an oflfehoot of the group in question, since, although the front tibiae are distinctly swollen, 
the groimd-colour of the body is dark brown, the legs are pale instead of black as is usually 
the case in the T. fasciatus group, and the vdngs instead of being banded are blotched or 
speckled with brown. 


NON-BLOOD-SUCKING SPECIES 
Family MUSCLDBE 
Genus Pycnosoma, Br. and von Berg 

Although the species of the genus Pycnosoma are incapable of sucking blood, they may 
very possibly play a part in the dissemination of such diseases as cholera and enteric fever, 
since their habits are similar to those of the House-Fly* They swarm about filth trenches, 
and breed in feecal matter and offal of all kinds. 

*Cf. E. B. Austen, “The House-Ely and Certain Allied Species as Disseminators of Enteric Fever among 
Troops in the Field ” : Journal of the Eoyal Army Medical Corps, June, 1904, pp. 1-16, Plates I, and II. 
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Pycnosorna 

marginale 


Pycnosorna 

putonum 


Pi/cnosoma marqinale, Wied. 

(Pig. 29) 

Miisca mav(jinalis, Wiedemarm, Aussereiu’opaisclie zweiflugelige Insekteiij PL (1830), 
p. 395. 

Pycnosorna marginale, Austen, Annals and Magazine of Natural History, Ser. 7, 
Vol. XVn. (March. 1906), p. 302 ; qm. for full synonjuny. 

In November 1905, this species was found by Major Gr. Dansey Browning, E.AM.C., 
to be common on the Jur Eiver, Babr-El-Gbazal (Long. 8° 2' N), at ordure Pycnosorna 
marginale is “ a thick-set, stoutly built fly, with orange-buff-coloui-ed face, and shining, 
metallic plum-purple or metallic green body, recognisable at once by the dark brown front 
border to the wings ” * The species is distributed throughout Tropical and Sub -Tropical 
Africa, and is also abundant in the Transvaal and Natal ; eastwards its range includes 
Arabia, and even extends as far as Quetta/ 



FtG. 29— PVCNOSOMA MARGINALE, Wied ? 

Tropical, Sub-Tropical, and S. Africa, and eastwards to Quetta. 

Face, orange-buff, front, ochraceous-ruFous , body, metallic plum-purple or metallic green, aatb darV bands on abdomen , 
legs, black , wings mth a dark brown basal patch and stripe along fore border 



TZPZf _ 


Fig. 30— PtCNOSoiiA PtJTORiUM, Wied ? 

Sierra Leone to the Congo Free State and the Egyptian Sudan 

Bodj metallic bluish-green, last two segments of abdomen brassy; 
transierse bonds dull blue-black 


Pycnosorna putonum, Wied. 

(Pig. 30) 

Muscaputoria, Wiedemann, Axisser- 
europaische zweiflugelige Insekten, IL 
(1830), p.'403. 

Pycnosomaputorium, Austen, Annals 
and Magazine of Natural History, 
Ser. 7, Yol. XVIL (March 1906), p 303. 

This common West African species, 
which is found from Sierra Leone to the 
Congo Pree State, was met with by 
CoL G. H. Hunter, D.S.O., in May, 
1905, on a boat on the White Nile, 
a few miles north of Melut, and also to 
the south of Lake No. 


• Austen, Journal of the Royal Atidt Medical Corps, lot. cit., p 13. 
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BT 

Fred. V. Theobald, M.A. 

"Vice-Principal and Economic Zoolomst to tlie SE. Agricultural College; President of tlie 
Association of Economic Biologists of Britain ; Foreign Llember of tlie Association 
of Economic Entomologists, "V^sliington, TJ S.A., etc. 

PART I 

Second Report on the Mosquitoes or CuLiciDiE oe the Sudan 


Several mosquitoes new to tlie Sudan have been collected diuing the past year, including 
a representative of a new genus and three new species. Tbe males of three species 
described in tbe last report have also been foimd. 

A slide bas also been sent of some aquatic larvee wbicb were said to be preying on 
tbe mosquito larvae in pools. This cannot be reproduced, nor can tbe larvae be identified. 

Some are young Dragon Flies (Odonata). 

Tbe new genus described bere comes near Stegomyia and bas been called Quasistegomyia ; 
tbe species much resembling tbe East Indian Stegomyia scuteUaris ("Walber). 

Another new species is placed in blansonia, but I am not sure if there are not 
traces of flat scutellar scales, if so, it must be excluded from that genus and must 
constitute tbe type of a new one. 

Tbe species new to tbe Sudan but prertousl)’' known in Africa are Cellia squamosa, 

Theobald , Culcx lutcolatcralis, Theobald ; Cxilcx Mrs-tdipalpis, Theobald ; tbe males of 
Myzomyia nili, Theobald, and TJranotccnia balfouri, Theobald, are described, and two 
other new Culex, named Calex rulnmtus and Cidex neavei. 

JEdeomyia squammipenna (Aiidbalzaga) should have been included before as it was 
recorded in my Monograph in 1903, and now Colonel Penton, P.M.O., bas found it 
again. Dr. Balfour bas also bred Culex tigripies of Grandpre. 

There are probably a gi’eat number of Sudanese Culicidfe, but they must be systemat- 
ically collected and bred and their larvre and pupie kept, so that they can be properly 
described before we shall make much progi-ess in the matter Damaged material is 
useless, so are larvm if we do not Imow tbe adults they give rise to. 

Geuus Anopheles, bleigen 
Syst. Besebr. I., 10. (1818) 

Mono. Culicid. I , p. 115 (1901) and IH., p. 17 (1903) 

Anophdes wellcomci, Theobald. First Eept. Gord. Coll. Well Labs., p. 61 (1904) weiicomef 

Fresh specimens of this species have been taken by Colonel Penton on tbe Jur and at 
Mesbra. 

It bas also occurred in tbe Aden Hinterland, specimens having been sent me by Captain 
Patton, I.M.S., who, however, does not agree that they belong to any species. I can only 
say that they arc tbe same as tbe specimens I described from tbe Sudan. 

Tbe male bas not yet been found. 
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Myiomyia nfli 


Genus Myzomyia., Blanchard. (Gbasbia, Theobald) 

Myzomyia nili, Theobald. First Eept. Gord. Coll. Well. Labs., p. 66 (1904) 

The female of this species was described hi the last report. No males had then been 
found. Three have since been sent me by Dr. Balfour, but no more females, there is no 
doubt, however, as to the species. 

Male. Head brown with bright grey sheen, the median upright-forked scales creamy 
grey, the lateral dark brown, a median tuft of grey scales between the eyes ; antennce 

bright ochreous brown with deep brown verticillate hairs, the 
long apical segments brown, the large basal segment deep broim ; 
proboscis long and thm, deep brown, the scales closely appressed ; 
palpi (Fig 31, a) with the last two segments swollen, the apical 
one ends bluntly acuminate and is about half the length of the 
penultimate ; the palpi are brown except the apex on which 
there are grey scales, there are also golden brown haii-s on the 
last two segments ; clypeus brown ; there are also two bright 
golden cheetse projectiog between the eyes. 

Thorax deep brown with a greyish sheen, the deep hrown 
also appearing as indistinct lioes on the grey area ; in front 
projecting over the head is a tuft of long, naiTow-curved grey 
scales, the surface of the thorax ornamented with golden curved 
hair-hke scales and scanty golden brown bristles; scutellum 
brown, paler at the edge with numerous pale golden broivn 
border-bristles , metanotum brown ; pleurae ochreous brown. 

Abdomen broivn with a median darker line, sliiny, with pale 
golden hairs. 

Legs deep brown, thin and long, with traces of pale areas 
at the apices of the tibiae ; fore ungues unequal, the lai’ger 
uniserrated, the smaller very minute, simple, looking like a 
second spine to the larger one ; mid and hind equal and simple. 

Wings mostly black scaled, with three creamy white costal spots spreading on to the 
first long vein across the subcostal ; the scales are also pale on the base of the fork- cells and 
at the cross-veins, also on the lower branch of the fifth and on its stem and on the sixth ; 
fringe duslry, traces of pale area at the lower branch of the fourth and upper branch of the 
fifth ; first fork-cell considerably longer, very httle narrower than the second posterior cell, 
its stem about two- thirds the length of the- cell; stem of the second posterior longer than 
the cell by about half the cell’s length ; mid cross-vein a little nearer the apex than the 
supemiimeraiy, the posterior not quite its own length nearer the base than the mid 
cross-vein. 

Male genitalia (Fig. 31) with the claspers (c) curved apically where they are slightly 
swollen, a longish median process between the two basal lobes ivith three broad sword 
shaped chietro on each side, near the apex (b). 

Length. 3 to 3 5 mm. 

JIahitat. Lado. (Sheffield Neave, Esq.) 

Jhne of capture. February. 

Observations. Described from three perfect males. 



Fio 31 — Mitsomyia nili, Theob 
A Male palp , 

B Process on male genitalia , 
c Clasper 
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The females were taken at Jebel Akmet-Aga on the White Nile, also on the Middle 
Sobat. 

Myzomyia funesta, Giles. Hand Bk. Mosq., p. 162 (1902), Giles ; Mono. Culicid. I., 
p. 178 (1901), and IH p. 34 (1903) ; Hirst Eept. Gord. CoU. WeU. Labs., p. 68 (1904). 

Dr. Balfour writes that this common African species has been taken in numbers on the 
Blue Nile. Colonel Benton also took it on the Jrtr and at Meshra. 

Genus Cellia, Theobald 
Mono. Culicid m., p. 107 (1903) 

Cellia squamosa, Theobald. Anopheles squamosa, Theobald 
Mono. Culicid. I., p. 167 (1901) and III., p. 109 (1903) 

This Anopheline has been taken by Colonel Benton, B.M.O., at Meshra, in the Bahr- 
El-Ghazal. 

It has been recently sent me fi-om Godokoro as weU, by Dr Aubrey Hodges. It also 
occurs over Uganda, Mashonaland, and the Transvaal. It was originally described from 
specimens taken in Mashonaland by Mr. Marshall and in British Central Africa by 
Dr. Daniels. 

This CeUia is very marked and can at once be told from the other member of the 
genus found in Egypt and the Sudan, viz. C. pharcensis (Theob.), by its black colour 
and white marldngs. There are white scales on the thorax, three white lines on the pleurie, 
and black, bronzy and ochreous scales on the black abdomen, which has also black lateral 
tufts of scales. The dark scaled wings have three promhient, and two small basal white 
costal spots, and the legs are mottled and banded with white. I have not yet seen a male 
of this Cellia. It wiU probably be found all along the Nile. 

Genus Myzorhynchus, Blanchard 
Comp. Bend. Hebd. Soc. d. Biol. No. 23, p. 795 (1902) 

Mono. Culicid. HI., p. 84 (Theobald) 

Myzorhynchus paludis, Theobald. Repts. Malarial Comm. Roy. Soc. Eng., p. 75 
(1900) ; Mono. CuHcid. I., p. 128 (1901) and m., p. 86 (1903) ; Hirst Rept. Gord. Coll. 
Well Labs., p. 70 (1904). 

This species has been taken in 
abundance by Colonel Benton on the Jur 
and at Meshra during the past year. 

It is evidently common in the Bahr- 
El-Ghazal. 


A'— 



Genus Q,u.vbibtegomyia, nov. gen. 

Head (Hig. 32, a) cldthed with flat 
scales ; palpi short and spatulate in the ^ ; 
cl}’peus uith a distinct carina and lateral 
prominences. Second segment of the 
antennro much larger than the following 
ones. Mesothorax (b), with narrow-curved 
scales of two sizes and wth two pronounced 
areas of flat scales before the scuiellum (a), 
one on each side of the bare area in 
front of it; scutellum (c) Avithflat scales. 


4 -■ 


B- 


f(crr 

<'( 1,4 

c 






Fig. 32 — Qoasistkgom^ :a uniliseata, n sp 

A Head ; n Mesothorax , S median sil\ er3 line ; « Flat scaled area 
of the mesonotum ; c StmteUum 


Myzom}'ia 

funesta 


Cellia 

squamosa 


Myzorhynchus 

pajudis 
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Quasislegom- 
yia unilmcata 


Abdomen and legs normal Wings densely scaled, ^Yitb long, straight, rather broad, linear 
scales, and short, broad, flat, median ones ; the branches of the flfth long vein nearly as 
long as the stem ; the fiinge long, the median sized scales appai'ently all crossing the large 
ones ; costal border spmy. 

The ^ palpi are appai'ently composed of three segments, the basal one very small ; 
the second smaller than the third, which is as long as the rest of the palp, swelling 
apically, the apes truncated, and on the inner side are two slight notches (Fig. 33, b) In 
Stegomyia they are the same size apically, tapering to an abrupt acute end (a). This 
genus comes close to Stegomyia, but differs in (1) the marked flat scales on the mesonotum, 
(2) the wing scales, and (3) in the peculiar g palpi and also in (4) the swollen second 
antennal segment. The only species yet foimd occurs in the Sudan. 

Quasistegomyia unilineata, n. sp. 

Head black -with a median white line ; palpi black ivith white apex ; proboscis, blade. 
Thorax deep brownish black with a median white line, divided by a very narrow dark line, 
which extends about half the length of the mesothorax, there are two small white spots 
where it ends and a white patch in front of the roots of the wings, also a few white 
scales before the white scaled seutellum Abdomen black ivith traces of narrow white basal 
bands and large white basal lateral spots. Legs black, base of femora white and with 
some of the segments vuth basal white bands. Wings brown scaled. 

$ Head black, clothed with flat black scales -with a broad median area of flat white 
ones about three and four- scales uide, and a few snow-white small flat scales projecting 
between the eyes, bristles black. 

Clypeus black with a distinct ridge which ends in a lateral prominence on each side ; 

proboscis wide, deep black ; palpi black scaled -with 
snow-white apical scales, swollen apically, antenme 
black, basal segment black with a patch of snow-white 
scales on the inside. 

Thorax black, clothed with deep bronzy-broivn 
narrow-cui'ved scales, ornamented with a median hne 
of nan'ow-curved almost hair-hke white scales, ivith 
a very narrow bare hne in the middle shoiving as a 
narrow dark line. This extends about half across 
the mesonotum. Just behind where it ends are two 
small white-scaled spots, one on each side ; over and in 
front of the roots of the wings is a patch of broader snoivy-white scales ; behind, bordering 
the sides and overlapping the bare space in front of the seutellum, numerous, irregularly 
placed, broadish naiTOW-curved scales, and on each side of them near the seutellum a large 
patch of flat black scales ; the whole mesonotum is very bristly, the chsetse large and black ; 
seutellum ochi'eous with flat white scales and with a few (3 ?) black border-bristles to the 
raid lobe ; metanotum dusky black ; pleurae dark brown with flat white scales. Abdomen 
black -with dusky black scales, each segment with a more or less nan-ow band of white scales 
wliich axe most pronounced laterally. There are also very prominent large white basal 
lateral patches, separated from the abdominal bands ; posterior border-bristles small, very 
pale golden. 

Legs black, bases and venter of femora pale grey to white ; metatarsi and first two tarsi 
of all the legs basally banded with Avhite ; in the fore legs the banding of the second tarsal. 



Fig 33 — Palpi and basal segments of antennae of 
Stfsomyta sciiUlIans, Walker (a and and of 
Quasistegomyia timlxHeatOj n sp , B and b 
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almost imperceptible (last tarsi of bind legs absent). Ungnes equal (simple?). Wings 
rather densely scaled mth long lateral, rather broad, scales, and Anth short broad median 
ones, first sub-marginal cell longer but scarcely any narro^Yer than the second posterior cell, 
its base about level -with that of the second posterior cell, its stem about two-thirds the 
length of the cell ; stem of the second posterior cell nearly as long as the cell ; posterior 
cross-vein sloping towards the base of the wing, about three tunes its o^vn length distant 
from the mid cross-vein ; the branches of the fifth long vein vei-y long, the cell being nearly 
as long as the stem ; fringe long and dense, especially at the apex where the scales are broad 
and sword-shaped ; the median sized fringe scales slope across the long ones. 

Length. 3'5 mm. 

Habitat Bahr-El-Ghazal (Major Bray). 

Time of appearance. September (1905). 

ObservatioTis. In general appearance this species is just hlie the Stegomgia scutellaris 
of Walker. It was nearly placed on one side as such, but luckily the fiat scales on the 
mesonotum at the sides of the bare space in front of the scutellum were noticed. The 
median silvery line also shows a central, dark, thin Ime, not seen in the Eastern species, nor 
are the two small thoracic spots. There are also marked peculiarities in the wings, palpi and 
antennse, so that it must clearly be placed in a new genus. The specimen bears a note, 
“ bred from a tree,” presumably from a larva taken in a hollow tree. It is said to be a very 
irritating species. 

The hind legs were too damaged to describe. The specimen was collected by 
Major Bray. Stegomyia scutellarU (Walker) is also a tree and bamboo breeder. 

Genus Theobaldinella, Blanchard. 
Theobaldia, Neveu-Lemaire 

Comp. Bend., d. Ss. d. 1 Soc. Biol., 
29 Nov. (1902) 

Mono. Culicid. HE., p. 148 (1903) 

Theobaldinella spaihipalpis, 
Eondani 

Dipt. Ital., Prodro., I. (1886) ; Mono 
Culicid. I., p. 339 (1901), and III., 
p. 154 (1903) 

Eirst Kept. Gord. Coll. Well. Labs., 
p. 73 (1904) 

This species has been found again 
in the Sudan, and Mr. Willcocks sends 
me many from Egypt. 

Larvse and pupee have been found 
in Elartoum, and are described here 
as they have not pre^dously been 
examined and figured. 

The specimens are badly mounted 
so that only a few characters can be 
given. 



Theobaldinella 

spaihipalpis 


Fic. 84 —Larval sinios of TiitonALDi.NELL.\ spatiiipalpis, Rondani 
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Culcx 

hirsutipalpis 


The larva when mature is 8 mm. long. The head is bright chestnut brown, with black 
eyes and hand across the nape, not so -wide as the thorax. Thorax and abdomen 
greenish-brown ; siphon biown. The antennae (Fig. 35, d) ai’e simple and tubular, and end 
in a short spine or two ; on the side towards the apical half is a three-rayed bristle, in a 
line between the antennae are two-median single bristles, and one on each side composed 
of three rays ; projectiug fi-om the front of the head are two flat curved spines ending iu 
three digit-hke processers (b) ; the clypeus (c) is aeutely tnangular, the bases are dra\vn 
down on each side, the lateral serrations numerous and small ; just in front of the eyes is 
a foui'-rayed bristle. 

The thorax bears long dense lateral plumose tufts, Avith smaller short simple tufts in 
four rows dorsally. 

The first three abdominal segments bear a tuft of several plumose chietse on each side, 
the fourth three set®, and the next three two setae. The siphon (a) is short and thick, and 

bears two combs of seven long, 
thick, thom-hke spines; the axial 
papillsB are bluntly acuminate. 

The pupa IS 5 mm. long, the 
two thoracic air siphons (a) are 
large and much expanded, one 
free border being raised into a 
prominence, the segments are 
deeply indented ventraUy ; the 
two anal plates are very broad 
(f), and the free end finely 
ciliated along the border, the 
axial rod is asymmetrical; there 
are simple bristles on the head, 
compound tufts on the thorax, 
that on the posterior dorsal surface 
of the last segment most 
prominent. 

Genus Culex, Linnaeus 
Syst. Nat. Linn. (1735) ; Mono. 
Ouhcid. I., p. 326 

Culex hirmtipalpis, Theobald. 

Mono. Culicid. I., p. 379 (1901) 
A single female fromEl Obeid, 
in Kordofan, sent by Dr. Balfour, 
and collected by Captain Hughes. 
It is quite typical but does not 

Fig 35 — ^Larval and pupal characters of Th€oba2diHelln s^athipalpit, Rondaui shoW the tWO palo thoracic SpOtS 
A Larsal siphon, a 1 spine of siphon, « 2 of comb, d Anterior region of • a ♦ 

head; c Ovpcus, d Antenna; E An anal plate of larva, f Anal plate of pupa, S6GII IU IHOSt SpBClUlGIlS. 
c Siphon 01 pupa- , ^ 

This Culex was originally 

described from Mashonaland, it also occurs commonly m the Transvaal, Gambia, Gold 
Coast, and is probably existing all over Africa. 





9 


10 


1 Stegomjna ««utellan,s Walker ? 

2 QaasiitepomiTa unlhneata, n sp ? 

3 Mjiomyia mil, Theobald <j 

4 Rfansoma nigra, n sp ¥ 

6 Celha squamosa, Theobald ¥ 


Wings of Sudanese Mosquitoes 

6 Culex luteolateralis, Theobald ¥ 

7 Culex hu^tipalpis, Theobald ¥ 

8 Culex palhdocephala, Theobald i 
0 Culex ncavei, n. sp ¥ 

10 Culex rubinotus, n sp. ¥ 
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The thorax is brOYTi, covered ivith deep golden brown scales, and some pale creamy 

( 

ones, the latter usually form two moie or less distioet spots on the mesonotum, there are 
also paler scales in front of the scntellura, over the roots of the wings, three rows of black 
bristles and many over the base of the wings. The pioboscis is deep bro^vn at the base 
and towards the end, the middle forming a broad pale band, the extreme apex is testaceous 

The abdomen is bro^vn ■with basal semi-circular median yellow patches and basal 
lateral white spots. 

The legs bro’wn, the segments mth apical and basal pale bands, except the last tarsal 
in the fore and mid legs, which are all dark bro'wm. Ungues in female all equal and simple. 
In the male the proboscis has a narrow median pale band ; the palpi are bro'wn, longer 
than the proboscis by nearly the last two segments, apical segment acummate Avith a narrmv 
yellow apical band and a broad basal one, the penultimate segment also ■with a basal yellow 
band, the antepenultimate ■with a broad, pale band and a narrow one towards its base, hair 
tufts on the last tivo segments and the apex of the antepenultimate, long and black ; fore 
and mid ungues unequal, both uniserrate, hind equal and simple. 

The Sudan specimen measured 5 5 mm 


Culex 

luteolateralis 


Gvlex luteolateralis, Theob Mono. Cuhcid. IT., p 71 (1901) 

A single ^ of this very marked species, in bad condition, has been sent by Dr. Balfour. 
The only variation fiom the type is that the distribution of the yellow and black vein scales 

is slightly different 

The species can at once be told 
from any other kno^wn Sudanese 
mosquito. 

The head has uarroAV-curved 
golden scales m the middle, flat 
ochreous and dusky ones at the 
sides ; the proboscis is black and the 
palpi orange scaled at the base, black 
at the tip. 

The thorax is deep black ■with a 
broad line of bright orange-yellow 
scales on each side of the mesonotum, 
there are also a feAV scattered gold 
scales amongst the narroAV dull bro^wn 
ones that adorn the middle of the 
mesonotum. 

The abdomen is black ■v\dth ■riolet 
reflections and Avith basal creamy 
Fig 36 -COLEX LUTEOLATERALIS, Theob ? yclloAv bauds to the segments, and 

also small lateral basal spots. 

Legs dull ochi-eous Avith broAvn scales, unbanded, but the base and venter of the 
femora are ochreous; fore and mid ungues equal and uniseiTated, liind equal and simple 

in the female. In the male the fore and mid ungues are unequal, both uniserrate, hind 
equal and simple. 

The AA-ings, in the type, are clothed with black and yeUow scales, black on the costa and 



PLATE VIII 



Enuakced Wing Scales 


1 Stegomv la scutcllari'i» Walker 9 

2 Quasistepom^na lineata, n sp ? 

3 Mjiomi'in luli, Theobald <f . 


•1 Cclhasqiiamosat Theobald 9 

5 Culex rubinotui*, n sp ? 

6 Culcx nea\ei, n. sp 9 
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Culcx neavei 


on all tlie tliird long vein, on the branches of the fourth and some on the sixth, all the rest 
dull yelloivish with a few dusky scales here and there. First submarginal cell longer and 
narroAver than the second posterior cell, its base nearer the base of the Aving than that of 
the second posterior cell, its stem less than one-half the length of the cell; posterior 
cross-vein more than its oaati length distant from the mid cross-vein. 

In the Sudan specimen the yellow scales are confined to the base of the first 
longitudinal vein and along the stem of the fifth long vein, and a few may be detected 
here and there elsewhere. 

Length of ^ 3’5 to 4‘5 mm. ; ^ 4 5 to 5 mm. 

Habitat. Mashonaland, Natal, Transvaal, Grambia, Sierra Leone, Malay States. 

The Sudan specimen came from the Blue Nile (Mi’. Fnednchs). This insect has 
evidently a Avide distribution for I can see no difierence between those from Africa and 
those from the Malay States. Dr. Aubrey Hodges has recently Avritten me that it is 
common around Gondokoro. 


Ctdex neavei, n. sp. 

Head broAvn Avith a grey patch on each side ; proboscis deep broAvn, unhanded. Thorax 
adorned Avith rich golden-broAvn scales. Abdomen brown, unbanded, but the segments with 
few scales at them base giving a quasi-banded appearance, all the segments Avith basal 
lateral white spots Legs broAvn, unbanded, the femora pale grey ventraUy and at the base ; 
the hind metatarsi and tibiae of equal length ; Amgs of typical Culex form. 

Female. Head broAvn, clothed Avith narrow-curved pale grey scales amongst which are 
numerous upright black forked scales (the general effect being broAvnish when seen AAith the 
hand lens only), on each side a patch of flat white scales ; clypeus, palpi. (Fig. 37, B 1) and 
proboscis deep broAvn ; antennse broAvnish black, the basal segment paler Avith a few pale 
scales. Thorax deep broAvn Avith narrow-curved golden-broAvn scales aU sloping baclnA'ards 
Avith two more or less distinct parallel median bare hues, broAvn bristles which ai’e numerous 

over the roots of the Avings ; prothoracic 
lobes Avith gi’ey scales; scutellum pale 
broAvn Avith naimw-curved greyish scales 
and broAvn border-bristles; metanotum 
pale chestnut-broAvn ; pleurai pale grey 
Avith a few pale scales. 

Abdomen pale greyish - brovra 
covered Avith deep broAvn scales, which 
are thinly disposed at the base of the 
segments which thus present a faint 
false banding ; basal segment pallid 
Avith two patches of dark broAvn scales 
from which arise two groups of short 
golden-broAvn ban’s which curve out- 
wards, and numerous longer pale-broAvn 
hairs from the body of the segment; posterior border-bristles of irregular sizes, indistinct, 
dull, pale and dnsky-broAvn ; each segment has prominent basal white lateral spots. 

Legs deep broAA’n, unbanded, femora all pale grey below, the hind ones grey above at the 
base as well, apex of the femora AAuth a pale grey spot ; hind metartarsi and tibiae of equal 
length ; ungues all equal and simple. 



Fig. 37 — ? Palpi and Antennal Segment of (a) Culex rubtnetux^ 
n sp , and (b) Culex ueava, n. sp 



Heads of Sitdanesk Culicidf* 


1 Stcgomjna scutellaris, Walker ? 

2 Quasistegomj la unilineaia, n sp ? 


3 Mai\scTua umformls, Theobald ? 

4 Culer nea\ ei, n sp ? 

6 Culcx rubinotus, n sp ? 
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Culex 

rubmotus 


Wings witli typical brown Culex scales ; tbe first sub-margmal cell considerably longer 
but only shgbtly narrower than the second posterior cell, its base slightly nearer the base of 
the -wing than that of the second posterior cell, its stem less than one-third the length of the 
cell, stem of the second posterior cell about two-thirds the length of the ceU ; posterior 
cross-vein nearly twice its own length distant from the mid. Halteres with grey stem and 
fuscous knob. ‘ 

Length 4 mm. 

Habitat. Luala’s ; Lado, Upper White Nile ; (SheflSeld Neave, Esq.). 

Time of Capture. January (28/1/05), and February. 

Observations. Described from three females, all in perfect condition, one gorged with 
blood and quite black. 

The species comes near Culex viridis (Theob.), but can at once be told by the 
different wing venation, pale grey pleurae, and from the next allied species by the hind 
metatarsi and tibiae being the same length, and by the differences of the palpi and antenna 
shown in Figure 37. 

One specimen shows the stem of the first sub-marginal cell shglitly longer than the rest. 

The scales on the basal lobe of the antenna I have not noticed before iu any true Culex. 

The species appears to be common, and may easily be confused with G. viridis and the 
other allied species described here. 

Culex rubinotm, n sp. 

Head brown with dull golden scales, creamy at the sides. Proboscis, palpi and 
antenna, brown. Thorax, bright reddish-brown with scanty narrow-curved blackish scales 
Abdomen clothed with deep blackish-brown scales and with traces of apical creamy-white 
lateral spots, no basal bands. Legs yellowish-brown clothed with dusky brown scales; 
hind metatarsi longer than the hind tibia. 

^ Head brown with small narrow-curved dull golden scales, some rather long ; black 
upright forked scales and black bristles, pale creamy flat scales laterally ; clypeus brown 
with an apparent median transverse sulcus indented in the middle ; palpi (Fig. 37, A 1) 
densely scaled with deep brown scales and ivith numerous deep brown bristles, baSe testaceous, 
the scales being scanty , proboscis deep brown, swelling apically. 

Thorax bright reddish-brown, with scanty, small, narrow-curved blackish scales 
(somewhat denuded) and vdth black bristles ; scutellum the same colour vdth similar dark 
scales, posterior border-bristles of the mid lobe, six in nmnber, tliree on each side vuth a 
wide median space ; metanotum, pale ochreous brown ; pleurte, pale ochreous vuth a few 
flat duslvy scales and small curved black cheetae. 

Abdomen clothed with deep, dusky, blackish-brown scales, with traces of apical lateral 
creamy spots ; basal segment testaceous with a median patch of blade scales from which 
proceeds a line of a few dull bro^vn chsetae, numerous other longer ones proceed from the 
nude part of the segment ; posterior border-bristles dull golden-bromi, long at the sides, 
shorter in the middle ; venter with many pale creamy scales. 

Legs unbanded, yellowish brown, covered with dusky brown scales, the grormd colour 
showing tlirough basally ; ungues small, equal and simple ; the hind metatarsi a little longer 
than the hind tibise. 

"Wings with the fork-cells rather short, the first sub-marginal cell much longer and 
narrower than the second posterior cell, -its stem about one-third the length of the cell, 
its base nearer the base of the ving than that of the second posterior ; second posterior cell 
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wide, tlie brandies turning out at tlie apex, its stem about two-tliirds tbe length of tbe cell ; 
cross-veins large, tlie mid longer tban tbe supernumerary, about tbe same lengtli as tbe 
posterior one, wliicb is distant from tbe mid nearly tnnce its own length ; scales at tbe apices 
of tbe veins somewhat broader tban is usual in Culex. 

Halteres with pale stem and fuscous knob. 

Lengtli. 4 to 4:‘5 mm. 

Eahitat. Lualas, Upper White Nile (Sheffield Neave, Esq.). 

Time of Capture. January, 

Observations. Described from two females. Tbe species is very marked, tbe bright 
reddish-brown thorax contrasting strongly ndth tbe dark imbanded abdomen. Tbe thorax in 
both specimens is sbgbtly denuded, but what scales remaia are distinctly black and small. 
Tbe structiue of tbe second posterior cell is also characteristic. Tbe abdomen shows (very 
indistinctly) apical lateral creamy spots. Tbe female palpi are composed of four segments, 
tbe three basal ones are small, tbe apical one is as long as tbe basal three and ends bluntly ; 
tbe apical segment is spinose, tbe penultimate has one long and several small cbrntoe, tbe 
antepenultimate has two long and some small ones. 

Cidex viridis, Tbeob. 

Mono. Cubcid. m., p. 212 (1903) 

Eirst Report Gord. Coll. Well. Labs , p. 73 (1904) 

A female and two males which resemble tbe type in all characters. 

There are no structural differences from tbe type. They resemble specimens I have 
seen from Gambia and Uganda. Tbe abdomen is unbanded, otherwise tbe species loolcs 
at first much bke Culex fatigans, Wied , or Culex pallidocepliala, Tbeob. 

It has been recorded from Uganda, Gambia, Sierra Leone, and before from tbe Sudan 
(Eirst Report, p. 73). Tbe pleurce are very green just as described in tbe type. Tbe colour 
was not due to verdigiis showing through tbe pale grey pleur® as I at one time thought. 

Tbe rich green pleuree are very 
characteristic of tbe species. Tbe 
female palp and second antennal 
segment show tbe difference between 
tbe two albed species and viridis, 
Avbicb I undoubtedly placed all as 
one in tbe preAnous report. 

Culex pallidocepliala, Theobald 
Eirst Report, Well. Labs., G. C , 
p. 73 

Tbe female only of tliis species 
has been previously recorded. 

Several males have recently been 

Head deep b^o^vn, with 
narrow-curved grey scales, with g 
median di\nding line, numerous up- 
right black and ocbreous forked 


taken, from one of which tbe present 
description is drawn up. 




Fig. 38 — Cl’lex rALLiDOCEfiiALA, Theo J 


Culex nndis 


Culex 

pallidocephala 
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scales and some black bristles; palpi dusky brown, almost black along tbe two apical 
segments and on tbe apex of tbe antepennltimate, traces of a pale band (very narrow) 
towards tbe base ; bair-tufts deep brown ; proboscis deep brown, tbin. 

Tborax mucb as in tbe female, but tbe scanty ornamentation not so distinct ; plenrfe 
pale with indistinct patches of grey scales. 

Abdomen deep brown, bairy, tbe segments witb basal white lateral spots, tbe last 
segment witb a basal white band, posterior border-bristles pale golden, short ; lateral hairs 
very long, golden brown ; basal segment testaceous, witb two prominent tufts of black scales. 
Owing to scanty scaling tbe abdomen appears to be basaUy pale banded. 

Legs deep blackisb-brown, unbanded ; tbe coxae and base and venter of femora creamy 

white; a faint, pale, knee spot and a small spot at 
the apex of tbe tibiae. Ungues of tbe fore legs and 
mid legs unequal, both uniserrated; tbe larger fore 
unguis more curved than the mid; bind ones equal 
and simple. 

Genitaba (Uig. 39), witb broad flat claspers, ending 
abruptly in a narrow portion; tbe foliate plate very 
broad and witb longitudinal striae ; three long flattened 
processes at the side, between tbe clasper and tbe 
foliate plate; tbe middle spines are tbe largest, tbe 
third of these are tbe shortest; there is also a single 
spine bent like a fish book. 

Tbe two apical segments of tbe palpi of nearly 
equal length. 

Tbe vein scales on tbe apices of tbe veins rather 
broader than usual. First submarginal cell longer 
and narrower than tbe second posterior cell, their bases 
about level ; stem of tbe first submarginal rather less 
than half tbe length of tbe cell; stem of tbe second 
posterior not quite as long as tbe cell ; posterior cross-vein nearly twice its own length 
distant from tbe mid cross-vein. 

Length. 4 mm. 

Habitat. Upper White Nile. 

Observation. Described from three males. Two have been dissected. Tbe male 
genitalia are very marked, otherwise the male might be mistaken for Culex viridis, Theobald. 

Tbe pale pleurre differs from the female type in which tbe pleurae are dark, but tbe 
latter effect is undoubtedly due to tbe body being filled with blood. 

Tbe pale scaled head and scutellum should easily separate it without microscopic 
examination. 

Genus Mansonia, Blanchard 

Comp. Bend., Hebd. Soc. d. Biol., 37, T. liii., p. 1046 (1901) 

Mono. Culicid. n., p. 173 (1901) 

Mansonia (?) nigra, nov. sp. 

Thorax very dark brown, with dark brown and golden scales forming an irregular 
ornamentation. Proboscis black, ivith a narrow white band towards its base. Abdomen 
black, with narrow, somewhat irregular, white bands and a few scattered white scales 



Fig 39.— Culkx pallibockphala, Theob S 
Left side of genitalia 
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and golden bristles. Legs deep blacldsb-brown, with some of the segments mth narrow 
white basal bands, and a few scattered pale scales over the larger segments Wings with 
very deep brown and white scales. 

$ Head deep blacldsh-brown, clothed with rather broad pale narrow-curved scales on 
the occiput, smaller narrow-curved golden ones around the eyes and pale upright forked 
scales, the sides \vith grey and black flat scales Proboscis black scaled Avith a narrow Avhite 
band towards its base, and a few white scales here and there on the apical part ; palpi rather 
swollen apically, clothed with deep black scales, and with tivo irregular narrow bands of 
white scales on the basal half; clypeus black; antennse very deep brown -with brown 
verticillate hairs ; basal segment deep black with grey sheen around the summit, and vith 
some small flat creamy scales. 

Tliorax deep blackish-brown, clothed with narrow-curved, bronzy-brown scales and 
irregularly ornamented with broader narrow-curved golden scales, vnth broadish narrow-curved 
wliite and black scales at the sides, just before the roots of the wmgs ; a marked pale area in 
front of the roots of the vdngs, and pale scales on each side of the bare space in fi-ont of 
the scutellum, much denuded, deep blackish-brown with curved pale golden scales on the 
mid-lobe, -VNuth, apparently, a few flat pale ones basally, side lobes vuth a feAv flat black 
scales ; metanotmn deep brownish-black ; pleurte deep brown, with small flat creamy scales. 

Abdomen densely clothed with flat black scales, with iiuegular apical, verj’^ narrow bands 
of white scales, the last few segments Avrth traces of median lateral creamy patches, and a 
few scattered pale scales over all the segments 

Legs black scaled, the metatarsi and first three tarsi of all the legs, vith narrow Avhite 
basal bands, and a few pale scattered 
scales on all the femora and tibim ; 
ungues equal and simple. 

Wings with large black and white 
Mansonia scales, those on the sixth 
vein large and iiTegularly heart-shaped ; 
posterior border scales of the fi-hige 
large, with long apical serrations, 
contiuuations of the scale ribs ; first 
sub-marginal cell longer and narroAver 
than the second posterior cell, their 
bases nearly level, stem of the first 
sub-marginal rather more than one-third 
the length of the cell ; stem of the 
second posterior rather more than tAvo- 
thirds the length of the cell ; posterior 
cross-veui about tAAice its oavu length 
distant fiom the mid. 

Length. 4-3 mm. F.r, 10 -Ma,,so-..v mgka, n sp ? 

Habitat. Sudan, Blue Nile (Mr. Friedrichs). 

Observations. A very dark species, looking almost black, Avith paler markings. The 
Aving scales present a slight modification in certam areas to the true klansonia type, but 
most are normal. Those on the sixth vein are very large and irregularly heart-shaped. 

Unfortunately the scutellum was partly denuded, but as far as I can detect there are 

F 
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jEdeomyia 

sqiiammipenna 


I 


I 


' Uranotrcnia 

balfoun 

I 


a few flat scales on the lateral lobes left and a few at the base of the mid lobe, it these are in 
their normal position the species must form the type of a new genus As there were some 
other detached scales on the scuteUum, clearly head scales, it may be that the flat ones are 
also stray ones from another part of the body. 

The species is veiy marked, but the exact generic position must be left pro tern 

Dr. Balfour, who sent the specimen, pointed out that there were bluish-purple and 
green scales laterally on the abdomen. I could not detect these, probably owing to 
fading after death. 

Genus JEdeomyia, Theobald 
Mono. Gulicid. II., p. 218 (1901) 
j3£deomyia squammipenna, Ambalzaga 
Mono. CuHcid. H., p. 219 (1901) 

This quaint .®dine was taken some years ago by Dr. Boat on a small lake eight miles 
from Gondokoro. 

It has since been taken by Colonel Penton, P.M.O., on the Jur river, a tributary of the 
Bahr-El-Ghazal, in November. 

This .®dine can be told at once by the Mansonia-like wing scales. 

The thorax is brown, with scattered creamy scales, which become white at the 
sides and behind ; the scutellum is ochreous with black scales on the side lobes, ochreouf 
ones on the mid lobe. 

The brownish abdomen has two patches of creamy scales on the apices and two patohei 
of white scales on the base of the segments, the apical segments are often all yellow scaled 
The legs are mottled and banded with creamy, purple and white scales, the apices of th( 
mid femora having dense tufts of dark scales 

The wings have mottled yellow and deep purple-brown scales with normally tliree whit' 
costal patches, the two middle ones forming two bands going partly across the wings, th^ 
apical one also contmues as a broken band around the end of the wing, and there is alsi 
a pale patch between each baud m the middle of the wing field. 

The length varies from 3’5 in the male to 4’5 in the female. 

Dr Balfour points out that the specimen taken by Colonel Penton has four silver 
white wing spots, and the dense femoral tufts project forward anteriorly. 

Tills insect occurs in South and Central America, West Indies, India, and Malay, an 
I expect Skuses’ ^des venustipes from near Sydney is the same insect. 

It seems to inhabit houses aud open country indiscriminately and bites, but not as 
rule very severely. 

Genus Ueanot.®nia, Arnbalzaga 
Dipt Argentina, p. 63 (1899) ; Mono Cuheid 11 , p. 241 (1903) 

UranotoBiiia halfonrt, Theobald 
First Kept Wellcome Ees. Labs., p 82 (1904) 

Tlie female only has been described. In a recent small consignment sent me are tn 
more much rubbed females and a nearly perfect male which is described here. 

$ Head deep brown, clothed in the middle ndth flat dusky scales, the sides with fli 
grey and blue scales, deep brown behind ; there are also a few upright deep brown forke 
scales ; cephalic cluette black. 

Antenme plumose, the segments half brown, half grey ; plume-hairs dark brown , bas 
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segment very large, deep brown ; cl}’peus prominent, black ; palpi very minute, deep black ; 
proboscis black, swollen apically. 

Mesotliorax deep broAvn Avitli narrow-curved broAvn scales, apparently a line of bine 
scales before tbe root of tbe wings as in the female ; scutellum brown with deep-brown small 
flat scales and four bristles to tbe mid lobe; metanotum pale brown basally, dark bro\vn 
apically ; pleurae brown witb some pale and azure blue flat scales. 

Abdomen as in tbe female. Legs deep brown witb bronzy sbeen (ungues absent). 
Wings witb brown scales very similar to those of tbe female, and witb a row of flat white 
scales at tbe base of tbe fifth long vein ; tbe upper branch of tbe first fork-cell not as close 
to tbe first longitudinal vein as in tbe female ; tbe stem of tbe second posterior about one and 
a half times tbe length of tbe second fork-cell, tbe raid cross-vein longer than tbe others. 

Length. 2 mm. 

Habitat. Groz-abu-Gruma, White Nile. (Dr. Balfom-). 

Observations. Described from a nearly perfect male, but witb somewhat rubbed body. 
Tbe two females are just tbe same as m tbe type. Tbe male wing venation cannot well be 
made out as only one wing was left on tbe specimen and that was cinimpled, but tbe general 
appearance is that of tbe female. 


PART n 

Human and Animal Pests 

The Maggot Ply 
[Bengalia depressa, Walker) 

Dr. Balfour has bad this insect sent him from tbe Babr-El-Grbazal province, and has 
also given me n larva from the back of a native, which is undoubtedly tbe maggot of this 
fly. Tbe Maggot Fly [Bengalia depressa, Walker), is a well-ltnown human and animal 
pest in parts of Africa. It is also known under tbe generic name A^ichmeromyia. Tbe 
larva is, however, very different from that of Auchmeromyia luteola Fabricius, tbe Congo 
Floor Maggot. 

Tbe larva or maggot, which resembles a small “ bot ” or larval cestrid fly, lives under 
tbe sldn, producmg so-called cutaneous myiasis. There are other instances of cutaneous 
mjuasis, notably in tbe Cayor Fly {Ochromyia anihropophaga, Blanchard) which attacks 
man in Senegal, especially in tbe south in Cayor. Tbe larvoa called “ver du Cayor” 
develop in tbe skin of man, cats, dogs, jackals, etc. 

A closely related species occui-s in tbe South East of Africa Tbe larva of this fly is 
very similar to tbe one described here, which is evidently that of tbe Bengaba that occurs 
in tbe Sudan. The Bengalia occui's in nurabei-s in Natal, but according to Fuller (1) tbe 
range of tbe fly seems limited to tbe coast and no further inland than tbe 1,000 foot 
elevation. It is common from tbe Tugela downwards, and is particularly abundant about 
Verulam and Durban, but not so much so to the south of tbe port. It is also recorded 
further up tbe coast from Delagoa Bay. 

Jtr. F. P. blennell of tbe Rhodesian Museum, Buluwayo, informs (2) me “That like 
most undesirable insects, it seems to have its headquarters in Rhodesia.” It also ranges 
into British Central Africa and Uganda. 


Bengalia 

depressa 
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The same correspondent says that around Buluivayo, 4,500 feet above sea level and 
400 miles from the nearest point on the coast, it is common, while at Sahshury, 
5,000 feet, it is an even more serious nuisance. 

As it has now been found in the Sudan it is probable that it occurs all over Central 
Africa as well as on the East Coast. 

The fly is half an inch long with wing expanse of about an inch Tlie head is large, 
ivith two promment dark eyes, brown in color with yelloivish broivn between the eyes. The 
thorax is rusty- to yellowish- brown with dark lateral and dorsal chfetse. The abdomen is 
pale brown, darker at the apex with two dusky bands, pale below. The legs of a similar 
tint to the pale color of the thorax. The transparent wings are tinged, especially at their 
bases, with dusky brown. Tlie fleshy mouth parts are not adapted to pierce the skin, on 
the other hand the female has a sharp needle-hke ovipositor. 

The ova according to Euller, are elongated and wliite and about 3-50th8 of an inch in 

length. 

The la7'va, which was obtained 
by Captain Lyle Cummins, is 
creamy white in ’ color with deep 
brown spines. (Fuller describes 
the maggot as “of a wliite or 
dirty-whitish color and much be- 
sprinkled with minute black spots 
which, as a matter of fact, are 
really spines. 

When mature it reaches half- 
an-inch in length. The larva sent 
by Dr. Balfour, described here, is 
evidently immature being only 8 mm. 

Yellowish brown, margnns of abdoimoal segments dark broTiTi ; legs same loBST, 
color os body’; ^v^ng» brownish o' 



The cephalad area has two 
blunt processes, each of which bears a small blxmt mammilliform process. The two 
mandibles which project ventrally, are yery thick, curved and black, there being apparently 
a serrated basal plate to each one. 

The first segment has on the dorsum short brown thom-like spines on the anterior moiety, 
the posterior area being nude, and there are also two lateral pahs of short papillse. At the base 
of this segment is noticed a small reddish-brown spot on each side ; the second and thud 
segments have short dark spines on their anterior moieties, especially pronounced on the 
second ; the third, fourth, fifth and sixth segments have many similar spines all over them, 
the seventh has very much smaller, paler and scanty ones, the eighth and ninth have none. 
The anal segment bears two groups of spiracles, arranged three in each gioup ; these ai'e all 
curved, the two outer ones outwards, the nuddle curved towards the outer one ; spiracular 
areas brown. The segments are deeply constricted and the spines are particularly prominent 
on the lateral borders. 

Ventrally the larva is spiny just as it is dorsally. 

The pvparmm, according to Fuller, is stout and oval, dark purple in color, and as a 
rule covered with a mealy down. 

According to Mennell the fly deposits its eggs in the hair or clotliing, the latter being 
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apparently often selected wlien hanging out to dry, so mncli so that in certain parts of Africa 
it is dangerous to wear wooUen clothing next to the sldn. 

Fuller mentions that it is averred that the flies lay their eggs upon bedding. The 
sharp ovipositor seems to point to their being able to lay their eggs directly in the skin. 

The eggs when laid in the former position hatch out rapidly, and the larvae bury 
themselves under the sldn. They at first produce a boil or swelling which leads to 
inflammation, which becomes most painful owing to the accumulation of excreta and the 
rasping movements of the spiny maggot. Occasionally this throws the patient into a violent 
fever. 

In one case, recorded by Fuller, a child under six months had between twenty and thirty 
maggots 'taken from its scalp. In the majority of cases, Fuller states, the scalp seems the 
part most subject to invasion. They are, nevertheless, frequently found in the nose, back, 
chest, arms, buttocks and legs, and one case is recorded where the maggot occurred in the 
finger of a baby, and in two cases in the scrotum. 

Mennell says that he believes that “ if undisturbed, the larvae emerge in the course of 
about a fortnight.” Information on this point is given by Fuller, who was informed by a 
correspondent that he “ noticed a maggot fly in his tent on the Tuesday of one week, and on 
the following Saturday suffered from an itching in the arm and chest. On Monday the spots 
had taken the form of bhnd boils, with a black speck in the centre of each. A week later 
maggots measuring one-third of an inch were expressed from the boils The fly observed was 
caught and living maggots extruded from the abdomen when squeezed ” 

I have added the italics as this statement seems to point to the fact that the fly is at 
times viviparous. 

Infection may take place either at night or during the daytime. 

The adult is very sluggish in nature and does not move about on ivindy days. 

MenneU has had the flies settle on him in the daytime and found them very difficult to 
drive away, but easily killed when they settle. 

Pupation takes place on the ground just as in the (Esiridcc. 

After the maggot leaves the skin the wound heals rapidly if treated with antiseptics, 
but a very pronounced scar remains for a long time. 

Besides man, Bengalta depressa attacks dogs, rabbits, and other animals. 
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The Congo Floor Maggot 
(j4 uchneromgia luteola, Fabricius) 

A specimen of this fly was taken by Dr. Sheffield Neave, in the Sudan. The fly is 
well kaoi,vn and is wdely distributed in both tropical and subtropical Africa. 

Its interest lies in the strange habits and blood-loving propensities of the maggots of 
the fly which have been recently shown by Drs. Dutton, Todd and Christy (Eeports of the 
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Tr}'panosomiasis Expedition to the Congo, 1903-1904:. Memoir XMI , Liverpool School of 
Tropical Medicine, 1904). 

The above-mentioned gentlemen showed that the maggots occur in numbei-s in the 
native huts in the Congo region. At night they crawl out of the crevices of the mud floors 
and from under the sleeping mats, and suck the blood of men, women and cluldren, and then 
return to their shelters. 

The maggots are normally dirty white, but after a meal of blood they become red in 
colour. 

The folloiving is the original description . “ The larva is broadest at the ninth and tenth 
segments, is roughly ovoid in transverse section, and has, distinctly, dorsal and ventral 
surfaces. At the junction of the two surfaces is a row of irregular protuberances, two or 
more bemg placed on each segment. On each protuberance is a small posteriorly directed 



Fig 4Z. — Auciimeromyia lutbola, Fabr $ 

Nigeria to Natal 

Body and legs yellowish buff, broad dark band across abdomen bluish-block 
By ktPtd pcTnmsnon o/** Btti Med Jourtt ** 

spme and a small pit. The central part of the ventral pomt is flattened, and at the posterior 
margin of each segment is a set of three foot-pads transversely arranged, each covered ■with 
small spines duected backwards. These aid the larva in its movements, which are fairly 
rapid and peculiar in that the mouth parts are protruded to the utmost and the tentacula 
fixed, as a piuchase, first on one side and then on the other, while a wave of contraction runs 
along the body as each segment is contracted and brought forward The last segment is 
larger than the others. Its upper surface is flattened, and looks hacliwards and upwards at 
an angle of about 45 degrees 'with the longitiidmal axis of the larva. This surface is 
roughly hexagonal and hears anteriorly, one on either side, the posterior spiracles, which are 
seen \vith a pocket magnifying glass as three transverse, parallel, brown hnes. 

“ Arormd the flattened surface towards its border aie placed groups of rather prominent 
spines. The ventral surface of this segment is also flattened, and is thrown into folds by 
muscular contractions. The anus is situated in the anterior portion of this segment in the 
middle line, and is seen as a longitudinal slit surrounded by a low ridge. 

“ Posterior to it, and on either side, is a large conspicuous spine. The anterior segment 
is roughly conical, and bears the mouth parts in front. Posteriorly, on the dorsal surface, are 
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two spiracles, seeu with a low power as small broira spots. Two black hooks protrude from 
the apex of this segment. The apex of each hook is blunt, and its base surrounded by a 
fleshy rmg. Between them is the oral orifice Paired groups of minute spicular teeth are 
placed around the two tentacula so as to form a sort of cupping instrument. 

“ The arrangement of the teeth is as follows; — A rather large tubercle situated on either 
side of and above the tentacula ; each is mounted by two or more groups of very small 
chitinous teeth Just above each tentaculum is another small group of teeth. On either 
side of these black tentacula two irregular rows of small teeth are placed one above the other.” 

Their larvee do not occur in the same way as those of the Bengalia, namely, under 
the skin causing true myiasis. 

Annotance caused by Stingless Bees 
(MelijJona spp.) 

kir. Harold Bro^vn, of the Imperial Institute, sent* me some bees from the Sudan which Mehponaspp 
cause considerable annoyance. They prove to be Melipoiia breccarii Gribodo. Mr. Bromi 
found them in numbeis in the Bahr-El-Ghazal during a recent visit for the purpose of 
investigating the rubber vines of the country. They occur in enormous numbers in those 
parts of the forest where large trees occur. They do not sting but settle on one’s face in 
considerable numbers, and unless constantly removed they persist in crawling into one’s eyes, 
ears, and nose, and cause much iiTitation When crushed they eimt a veiy strong aiomatic 
odour, something hke very rank oil of rose geranium, kir. Brovm could not find any flower 
possessing a similar odour. 

The nest was observed by Mr. Broivn who described it in his letter to me as follows : — 

“ The nest is situated in the trunk of a large tree 
about seven feet from the ground , it had a short 
tubular opening apparently made of wax and about 
the thickness of a pencil which projected about 
three-fourths of an inch from the bark and was 
curved doivnwards. Through this passage there was 
a constant stream of insects going and coming.” 

The genus Melipona has a very vide distribution 
in America, Africa, Asia and Australia. 

The members of the genus occurring in Burma 
also cause much annoyance to travellers by creeping 
into the mouth, eyes, and getting into the hair. 

H one of the genus possess stings The annoyance 
is solely caused by the irntation produced by their 
movements and by their bites. 

Bates, in his well-known work on the Amazon 
Kiver, gives an account of one of this genus Mdipona 
fascimlaia, Smith, in America. He states that the 
workers may generally be seen collecting pollen, but 
many collect clay. They construct their combs in 
any suitable crevice in the trunks of trees or perpen- 
dicular banks, the clay is used to build up a wall to 
close the gap, a small entrance hole only being left. 

One species he mentions forms a trumpet-shaped entrance to the hive as Mr. Brovu 



Fiff. -43 — Hind leg of .Ue///iw<i trrccani Gribodo 
(enlarged) 

A Enlarged apex of tibia; n Wax cutting organ at 
apex of the first tarsal segment . c Ungues 
and puUnllus 
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Trypanosomiasis Expedition to tlie Congo, 1903-1904. Memoir XIH , Liverpool School of 
Tropical Medicine, 1904). 

The above-mentioned gentlemen showed that the maggots occur m numbers in the 
native huts in the Congo region. At night they craivl out of the crevices of the mud floors 
and from under the sleeping mats, and suck the blood of men, women and childi-en, and then 
return to their shelters. 

The maggots are normally (krty white, but after a meal of blood they become red in 
coloui-. 

The following is the onginal description . “ The larva is broadest at the ninth and tenth 
segments, is roughly ovoid in transverse section, and has, distinctly, dorsal and ventral 
surfaces. At the junction of the two surfaces is a row of irregular protuberances, two or 
more hemg placed on each segment On each protuberance is a small posteriorly directed 



Fig 42. — Auchmhromyia luteola, Fabr ? 

Nigeria to Natal 

Body and legs yeUo\mh buff, brood dork band across abdomen bluish-black 
By kind pcT^mssion o/** Bfti Med Joiim ” 

spme and a small pit. The central part of the ventral point is flattened, and at the posterior 
margin of each segment is a set of three foot-pads transversely arranged, each covered Avith 
small spines chrected backwards. These aid the larva in its movements, which are faudy 
rapid and pecuhar m that the mouth parts are protruded to the utmost and the tentacula 
fixed, as a pui’chase, first on one side and then on the other, while a wave of contraction runs 
along the body as each segment is contracted and brought forward. The last segment is 
larger than the others. Its upper surface is flattened, and looks backwards and upwards at 
an angle of about 45 degrees with the longitudinal axis of the larva This surface is 
roughly hexagonal and hears anteriorly, one on either side, the posterior 'spiracles, which are 
seen with a pocket magnifymg glass as three transverse, parallel, brown lines. 

“ Around the flattened surface towai-ds its border are placed groups of rather prominent 
spines. The ventral sui-face of this segment is also flattened, and is thi'Oivn into folds by 
muscular contractions. The anus is situated in the anterior portion of this segment in the 
middle line, and is seen as a longitudinal slit sunuunded by a low ridge. 

“ Posterior to it, and on either side, is a large conspicuous spme. The anterior segment 
is roughly conical, and hears the mouth parts in front. Posteriorly, on the dorsal surface, are 
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two spiracles, seen with a low power as small brown spots. Two black books protrude from 
tbe apex of this segment. The apex of each hook is blunt, and its base surroimded by a 
fleshy ring. Between them is the oral orifice. Famed groups of minute spicular teeth are 
placed around the two tentacula so as to form a sort of cnppiug instrument. 

“ The arrangement of the teeth is as follows; — A rather large tnbercle situated on either 
side of and above the tentacula ; each is mounted by two or more groups of very small 
chitinous teeth. Just above each tentaculum is another small group of teeth. On either 
side of these black tentacula two irregular rows of small teeth are placed one above the other.” 

Their larvm do not occur in the same way as those of the Bengalia, namely, under 
the skin causmg true myiasis. 

Annoyance caused by Stingless Bees 
(Melipona spp.) 

Mr. Harold Brown, of the Imperial Institute, sent-me some bees from the Sudan which Mehponaspp 
cause considerable annoyance. They prove to be Melipona hreccarii Gnbodo Mr. Bioum. 
found them in numbers in the Bahr-El-Ghazal during a recent visit for the purpose of 
mvestigating the rubber vines of the country They occur in enormous numbers in those 
parts of the forest where large trees occur. They do not sting but settle on one’s face in 
considerable numbers, and unless constantly removed they persist m crawling into one’s eyes, 
ears, and nose, and cause much untation. When crushed they emit a very strong aromatic 
odour, something like very rank oil of rose geranium. Mr Browm could not find any flower 
possessing a sirailai* odoui- 

The nest was observed by Mr. Bioivn who described it in his letter to me as follows • — 

“ The nest is situated in the trunk of a large tree 
about seven feet from the ground; it had a short 
tubular opening apparently made of wax and about 
the thickness of a pencil which projected about 
three-fourths of an inch from the bark and was 
curved doirnwards Through this passage there was 
a constant stream of insects going and coming.” 

The genus Melipona has a very wide distribution 
in America, Africa, Asia and Australia. 

The members of the genus occurring in Buiina 
also cause much annoyance to travellers by creeping 
into the mouth, eyes, and getting into the hair. 

None of the genus possess stings. The annoyance 
is solely caused by the uritation produced by their 
movements and by their bites. 

Bates, in his well-knouTi work on the Amazon 
River, gives an account of one of this genus Melipona 
fasciculata, Smith, in America. He states that the 
workers may generally be seen collecting pollen, but 
many collect clay. They construct their combs in 
any suitable crevice in the trunks of trees or perpen- 
dicular banks, the clay is used to build up a wall to 
close the gap, a small entrance hole only being left. 

One species he mentions forms a trumpet-shaped entrance to the hive us Mr. Broivn 



Fsff. 43. — Hind leg of Meltjiorui hrcccarit Gnbodo 
(enlarged) 

A Enlarged apex of tibia, n Wax cutting organ at 
apex of the first tarsal segment ; c Ungues 
and puUnllus 
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Fig 44 —Apex of Antenna of Mehpona 
breccartt GHbodo (enlarged) 


observed. At this entrance several of these pigmy bees are stationed to act as sentinels. 
MeliiJona fasciculata produces a pleasant liquid honey, to the extent of about two quarts 
in each nest 

They bite furiously w'hen disturbed. A large number of species occur in America — 
Bates found no less than foidiy-five — ^the largest being half an inch in size ; the smallest 

one-twelfth of an mch, and he says “ these tiny fellows are 
often very troublesome on account of their famihaiity ; they 
settle on one’s face and hands, and in crawling about get 
mto the eyes and mouth or up the nostrils ” 

The South Am erican Spaniards call them “AngeHtos” 
(httle angels) because they do not sting. 

These MelijwncB, nevertheless, cause great annoyance to 

man 

In a paper on Bees, by Eiley (Insect Life, Vol "VI , 
p. 360) we learn that the Melipona; construct cells of a dark unctuous wax in regular combs 
and are somewhat imperfectly hexagonal They are, however, m smgle horizontal tiers, 
separated and supported by mtervemng pillars, more 
hke the nests of the social wasps, and the cell is sealed 
after the egg is laid upon the stored food, just as m 
the case of sohtary bees The honey is stored in 
modified flask-shaped cells, and only one queen is 
allowed to produce eggs 

Sit Alfred Moloney, writing from British Honduras 
to Professor Eiley m 1893, said, “a considerable 
industry might be locally developed in the wax.” 

The species referred to was Melipona fasciculata, 

Smith 

The species from the Sudan have been named by 
Colonel Bmgham, one of the chief authorities on 
Aculeate Hymenoptera, and he informs me they are 

j\£clipOHa hi CCCaVVl, Glribodo (Ann Mus Civ. Cm , From of head yellowish brown, thorax, median area 
-v-T\7 o.tn 1 oi-rv\ m 1 • 11 of head, and base of abdomen brown, remainder of 

V , p. 34:U, lo f d), XhlS Oee was originally abdomen dull J^ellowish or brownish, with median row 

, •! 1 r ■ of shining brown patches , legs j’ellowish brown 

described from Abyssmia , bro«-n , n bma-n ; d dull yellmnsh 

There was also a single specimen of Melipona or brownish 

ru'tpolii, Mayi'ette (Ann Mus Giv. Cm , XXXIX., p 27, 1898). 

The structure of the hmd legs is very marked (Fig. 43). 



Fig 46 — LirorTKRA inicis (n sp ?) 


A PuPIPABOUS Dipteron 
Ijipoptcra ihicis, nov sp. (?)* 

Female. Deep brown, with testaceous bro'wn legs. Head wider than the anterior, 
narrower than the posterior part of the thorax, deeply simk into the thorax. Antennae 
completely unbedded in the sockets with three terminal bristles, the median slightly the 
longest The two plates forming the sheath of the proboscis short and blunt, terminating 
in several short and two lateral long bristles ; eyes narrowly oval, beriveen them on each side 

• This may be L. chalcomdcrna, Speis, found at Suakm, on Ibex and descnbed in 1904, but without 
comparing the foot with this species it is not possible to say. A series in the British Museum from Ibex at 
Suakm has not been named. 
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Fig 46 — Ungues and bristle of hind leg of Ltiafiierti tbtcit 
a Ungues , c basal process , ^ and iX bnstlc 


n sp 


are two groups of three equidistant thick spines, two ocelli on the basal region of the head. 
The thorax is narrowed in front, widening out posteriorly ; the prothorax is a small plate 
extending across the thorax, openly wedge-shaped posteriorly. The mesothorax is the 
major area, and has numerous long thick needle-like spines ; it has a distinct humeral 
swelling over the mesotlioracic legs. In front, just behind the prothoracic legs, are two 
swellings, somewhat ragged or irregular apically, the remnants of the ivings The 
scutellum is uni-lohed -with apparently six large 
black bristles on the postenor border The 
whole of the thorax is fused into one piece. 

There is a distinct median and transverse suture. 

The abdomen is oval, deeply indented apically, 
the apical segments being enclosed in a pit 
formed by the prolongation of the anterior 
segments as two blunt processes on each side 
The whole abdomen is covered with thick, 
black thom-Uke spines, which are pariicularly 
long on the apices of the lateral lobes; the 
small imbedded apical segments have fine hair-Hke chtetm 

Anterior legs ivith the short tliick femora spinose ; the tibife -with a few fine hairs and a 
strong internal apical spine; basal tarsal segment spinose, the rest hirsute; irngues much 
curved, thick, the hmer edge finely serrated with a large blunt basal process ; the median 
process short and thick, with hairs on each side, termiaating bluntly ; mid legs very similar 
but shorter and thicker than the fore and the ungues thicker , iu the hind 
legs the tibife are also spinose and the ventral tarsal spines are more 
pronounced than in the anterior legs, and the ungues are less curved, and 
the median plumose spine is acute 
Length 4: to I’b mm. 

Male. Three ocelh present. Thorax nannwer and smaller than in 
the female, the scutellum relatively larger and three lobed, and the 
spines on the thorax are fewer Abdomen more rounded apically than 
in the female, and the external genitalia (Fig 47) are prominent and consist of two 
chitinous lateral valves Muth the perns projecting between. The xmgues are rather shorter 
and broader, and the median bristle is thin and acvuninate with a few hair-like spines 
pointing forwai’ds on each side. 

Length. 4 mm. 

Locality. The Sudan, Bed Sea Province. 

Observations. This Pupiparous dipteron was foimd by Dr. Crispm on an Ibex. It 
resembles Melophagiis but does not belong to that genus on account of having ocelli. 

The Ug)opteras* are vdnged at first but their wings are cast when they take up their 
abode on their host. In this species the areas to which the wings are attached are very 
marked. 

The male has quite a different shaped process between the imgues to the female. 

The description is ilravTi up from a male and female mounted in xylol balsam. It 
is closely related to Lipoptera cervi, Nitzsch, but differs from the specimen I have 



Fig. 47 . — Ltpoftem 
ibtas n sp 
Male genitalia 


® The genus is osoally called Lipopteiui, but it should undoubtedly be Lipoptera as given by 

Siebold and Loew. 




90 


BEPOET ON ECONOMIC ENTOMOLOGY 


Hippoboscidse 



The Forest Flies [Hippohoscidai) or the Sudan and Egypt 

Four species of llippohobca occur m tlie Sudan and Egy]^)t, namely • — Hipj^ohosca 
equina, Lmn, 11. camelina, Leacli, It. maculata, Leach and It. francilloni, Leacli. 

These flies have all similar hahits, being partially parasitic on animals They have 

{at least, three of them) a very wide distribution. 

The species found most frequently on 
horses, asses and mules. It. equina occurs hi 
Europe, Asia and Africa. It is also recorded 
from America by Loew and Lugger (“ Sillunan’s 
Journal ” and 2nd Eeport Minn , 1896, 143) , 
but Aldrich states that it must be very rare 
there, as he has never seen it m any collection 
nor Icnown of its capture by any entomologist 
(Catal N Amer. Dipt , p., 653, 1905.) It 
also occurs in New Caledonia. 

The Forest or Spider Flies are flattened, 
leathery and louse-hlce in appearance, and 
have their antennte embedded in pits. Bound 
or oval eyes , no ocelh, thus differmg from 
Lipoptera. The abdomen is sacli-hlce, and 

shows but faint traces of segmentation, and 
their short and stout spmy legs end m 
various appendages. They aie all provided 
with a pair of ample wings during the whole of their hie. The structure of the claws and 
other foot appendages as the pulvilh and feather-bristles is very mai-ked Some of the 
chief differences are shown in Figure 53. 

These parasitic diptera produce their young in the pupanum stage. 

These puparia are passed out of the body of the female, often only a 
short time before the flies are ready to escape, and are of relatively large 
size compared to the dimensions of the adults. 

The adults fly mth short quick movements and hold to the hair 
of then host ndth great pertmaeity. 

They produce great irritation on the animals 
they invade. The mouth is in the form of a short, 
sharp suclang and piercing proboscis. 

They are not only of importance as parasites, 
but they may be connected in some cases with the 
dissemination of Tr)q)anosomiasis 

The Spotted Forest Fly [Hipqiohosca macu- 
lata, Leach) occurs in Afi-ica and India. I have jTrrpfnTf 
received specimens from the West Coast, Egypt 
and the Sudan. It hves upon the horse, cattle, scutm-lum of h fmn- 

^ ’ alluni 

and will attack dogs. This species can be told Paieydiow 
by the scutcllum being dark ^vith three yellow spots, of which the median one is much 
the hugest. 


TIMt 

Fig 48 — Hippocosca camelina, Leach 
Arabia and Somaliland to Algena 
Body and legs reddish to dark bro\m , light markings of 
bod) , j ellow 



Fig 49 

ScUTELLUM of H cquttia 
Central portion pale 
yellow , sides browm or 
reddish browm 




Fig 60 

PUPARIUM of II cam- 
ehftn 

Dark bro>vn 


Fig 52. — Hipp maculata 

THORAX 

Light markings pale j ellow; 
remainder reddish • browm or 
brown 



PLATE X 




T 

Wings of IlipponosciD® 

1 Hippobosca franalloni 2 H camelina 3 H maculata. 

CilagmSed seven times.) 
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The Dog Spider Ply [H. francilloni Leach [ = canwa Eondani) is paler in color and 
smaller, and the scutelluni is entirely pale yellow, moreover the -wing-vems are rusty-red. 
Although it IS essentially a canine pest, it may also he found on other animals. It occurs 
in Africa, India, Persia and in Southern Europe. 

The Horse Porest Ply (IT. equina L.J differs from 'the foimier ui being darker, and in 
havmg the scutellum dark with a median pale patch {vide Pig. 49). 

The Camel Porest Ply (H. camelina, LeachJ is much larger than the preceding, and 
can also he distinguished by its scutellar markings. 

This species has also been sent me from the West Coast (Senegambia). 



C. D. 


Fig. 63 — Ungues, pulviUi, etc , of I{iJ>JroboiadiC 

A Hippobosca camcUna $ , al feather-bnstle , b H viaatlata ? and b2 feather-bnsUe , 

c and cl pulvillus , C H camna ? , d feather-bnstle , c and cl pulvillus , D H equitia ^ 
yandyi feather*bnstle , g pulvillus of ? , ^1 of (T 

The “ feather-bristle ” between the ungues in H. camelina is simple except at the base, 
not spiny as in the others, nor can I detect the pad-hke pulvilli seen m the rest The 
iliffereuces are very marked in the claws and central processes, as shown in the figures 
(ABC and D, Pig 53). 

The puparia of all these fom' species are placed amongst the hairs of the host. They 
are all very similar in form (Pig. 50). The color is deep hromi when mature. 

The marldngs on the scutellum are constant in aU the Northern African specimens I 
have seen, but according to Austen they are variable, so cannot be relied on to separate 
the species The figimes of the •wings and the feet will, however, suffice to sepai'ate them, 
and I have invariably been able to do so myself by the scutellar markings. 
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PART m 

Vegetal Pests 


Notes on some Vegetal Pests 

Several interesting vegetal enemies have been collected by Dr Balfour 

These include a new Cotton Pest — a small Halticid beetle — known as Nisotra uniformis 
of Jacoby. 

A land or shield bug [Lygcuus militaris, Fab.), which does much harm to dura, is 
also briefly reported, and a new dipterous enemy of melons, which is likely to prove a 
serious pest. 

The Cotton Apliis of the Sudan will be described later. It proves to be the same as 
that found in Egj^t, which as far as I can at present make out, is the Aphis malvcc, 
Koch, described many yeai-s ago. 

A new enemy of the dura Aphis, a lady bird, is also added to the list of those mentioned 
in the previous report, namely, Exochromus nigromacidatus, Goeze. 

Other Aphides have been received, but time has not allowed their being worked out. 

At present vre must acknowledge we Imow nothing of the Vegetal enemies of the Sudan, 
and these can only be properly worked out by a resident entomologist. My remarks are 
purely tentative. 

The klELON Fruit Fly 


(Dacus, sp.) 

Amongst the Diptera we find pests of every possible description. Those that attack Dacus, sp 
fi-uit are the most difficult to cope with of all, and unfortunately they are easily distributed 
fi-om country to country Thus we find the Mediterranean Fruit Fly (Ceratitis capitata of 

Wiedermann) even in Australia 
where it is reported as doing 
much harm in Western Aus- 
tralia, etc. 

This pest has also been dis- 
tributed to South Africa where 
it is the source of much loss 
to fruit growers in the Cape 
and Natal. This frmt fly 
attacks a great variety of 
fruits; apples, peaches, nectar- 
ines, guavas, persimmons, etc. 

The Apple maggot ( Trypeia 
pomonella, Walsh^ is another 
which occurs in America where 
it does much harm. 

The Mechterranean Fruit 
Fly is most destructive of all known species, for in Bermuda it entirely stopped the 
cultivation of peaches ; in klalta it has been most harmful to oranges. For a time it did 
so much damage in the Azores that one-third of the oranges sent to London were found to 



YH 


Fig 54 — Thr Melon Froif Fly (Vactis, sp.) 

: j ellowsh , BY = bright j ellow , SG = slat>’ grey , Y = yellow , B = brown , 
DB = deep brown ; PY = pale yellon . 
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be imsoimd The Queensland Fruit Fly {Dacus tyroni, Froggatt) also does niucb damage 
Closely related to it is the Gluava Fruit Fly (Dacus pisidii, FroggattJ, wliicli attacks 
Gruavas in new Caledonia, and tbe South Sea Frmt Fly (Trypeta muscc, Froggatt) 
which is found in bananas from the New Hebrides. A well-known species, Dacus 
fevrugineus, attacks fruit in India 

Now we have to add another species attacking the melon in the Sudan. 

The larvae were sent to Dr. Balfour and to kli’s. Broun by Mr. Duirant, and the fly 
was bred out by them. Dr. Balfour sent me the laboratory specimens 

This insect comes very near to Froggatt’s species, Dacus tyroni, the Queensland 
Maggot Fly, but it is quite distinct. 

The genus Dacus, differs from Ceratitis, in havmg a less reticulate basal area to 
the wings, and from Trypeta m having the wmgs unadomed with dark areas over their 



Fig 56— The Melon Fruit Fl^ {Dacus sp ) 

A Larva (enlarged five times) , Spiraculor plate , o2 further enlarged spiracle , <i3 ventral 
process , aA and a6 side \iew and front mcnn of head , ab mandibles , d pupanum , 
c further enlarged posterior end of d 

greater surface. The rot these maggots cause in fruit is very serious and according to 
Dr. Balfour the Sudan Melon Fly uull probably prove a very serious enemy just as 
the others do in various parts of the world. 

The Sudan melon fly is somewhat wasp-hlie in general appearance The head is 
yelloivish between the eyes, which are large and dark, there is a dark spot on the occiput and 
two oval black spots on the face below the antennfe, which are yellow vuth dark apex ; the 
arista is simple The thorax is slaty grey ivith nunute deep brown specks and fine, pale, 
backwardly-directed shoit hahs, a bright nude yellow area at each shoulder, a yellow nude 
plate on each side in front of the base of each wing which passes as a naiTOw, wedge-shaped, 
area into the median tiansverse sutime, the lower area of this spot is formed on the pleurae, 
and there is a smaller one below it and another on the pleurae just behmd the wings , the 
scutellum is yellow and nude, and the metanotum deep slaty grey. 

The abdomen is much contracted basally and acute apically, the basal segment is brovm, 
the second has a yellow apical border, the remainder deep broivn. 

The legs are dull pale yellowish, somewhat transparent basally ; the feet dark broivn, 
the apex of femora and base of the tibite reddish-broum 
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Tlie transparent wings are dark broivn along tke costa, and tkere is a dark brown vein 
below, as shown in the figure (Fig. 54) . 

The chsetotactic ebaracters are very marked, there being four black bristles on the head 
four on the front of the thorax, two on each side of the median suture, one behind the root 
of the wings, and two long ones on the scutellum. The whole abdomen has fine, pale, 
backwardly-projecting bnstle-lilce hairs 
Length. 10'5 mm. 


The larvcc (Fig. 55, k) are creamy white, and 11 mm. long. They taper to a point at 
the head end and are bluntly truncated posteriorly. The mouth parts consist of two curved 
black mandibles (a5). The truncated apex carries two spiracles, as shown in the figure. 

Tlie puparitim (b) is 6 mm long, deep brown, and elongated oval in form. 

The life-history is probably as in the closely- 



Fig 66 —Dura tlant bog 


related D. tyroni and other species. The female, 
by means of her pointed ovipositor, lays her eggs 
in the skin of the young melons. 

The larvae on hatching tunnel mto the fruit, 
and so cause it to decay. When mature they 
leave the fruit and pupate around it, either 
beneath leaves or in the earth. 

These pests are easily distributed in cases of 
fruit, when the larvae are found pupating in the 
paper and other packing in the cases, and in the 
cases themselves. 

Infested imported fimits 8hoi\dng any signs of 
fruit-fly attack should at once be condemned. 

There can, of course, be no remedy for tliis 
kind of attack. At present all that can be done 
to protect fruit from fruit-fly attack is to net the 
fruit in fine muslin bags 


Lighter markings of head and thorax, \ermilion, except 
large median square spot on thorax, which is jellow, lighter 
part^ of basal portion of \sings ^ ermihon , membranous apical 
portion bro\^m, ith median yellou spot , legs and dark 
markings on bod) black 

\ vermilion , yellow , d brorni , s yellowish spot 


Various methods of attractmg the flies with 
sweet and poisonous baits have proved of no 
avail. All diseased fruits should at once be 
burnt. 


Froggatt and others have confused the genera Dacus and Tephriiis, and erroneously 
described. the Queensland Fruit Fly imder the latter genus. 


The Dura Plant Bug 
[Lygceus militaris, Fabricius) 

Tliis large brilliant Hemipteron has been found to do much damage to dura in the Lygreus 
Sudan. The piercing apparatus punctures the plant and thus the insect draws out the sap. 

Very many of these land bugs occur and often do much damage to cotton in Afidca and 
America as well as to other plants, especially those belonging to the genera Oxycarenus 
and Dysdercus. 

The same insect has been sent me by ]\Ir Willcocks from the Cairo district where it 
seems to feed upon a number of plants 
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It is fairly widely distributed over Africa and is readily noticed owing to its red and 
metallic green hue. Nothing is known regarding its life-history, but it is probably similar 
to others of the same group. The larvae are wingless and the pupae have wing-buds. 


Dura Aphis 
Enemies 


Dtjua Aphis Enemies 

Since the last report another Lady-bird Beetle has been found to feed upon Aphis 
sorghi, Theobald. It is known as Exochnomus nigromaculahis, Goeze. It is very similar 
in size to Chilomenes vicina Muls, figured in the last report (Plate o, 14). 

In colour the head and thorax are bright shiny orange-yellow; the elytra are deep 
very shiny blackish-blne to almost black The legs are orange-yellow. It also occurs in 
Lower Egypt in some numbei-s 

The laiwa of one of the Lace Wing Elies, Chrysopidce, has also been sent, which was 
taken amongst a colony of tliis Aphis. 


Nisotra 

uniformis 


The Sudanese Cotton Elea Beetle 
{^Nisotra unifcn'mis, Jacoby) 

As far as I know this is the only Halticid yet recorded as attacking cotton. It is a 
small brown beetle, which has been identified by Jacoby as his species described from 
Sien’a Leone It probably occurs widely over Africa. No notes were sent with the insects 
except that they were damaging cotton. 
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H Balfouri (Laveran) j- 

Wliile carrying out worlv in connection intli tr}qianosoraiasis I liave had occasion to make 
nnmerons examinations of the blood of the jerboa or desert rat {Jociilns jaculns, ox J. (fordoni, 
as I believe it has been renamed). (Fig 57.) lilr Butler, Director of the Game Preserva- 
tion Department, whom I consulted, was not certain as to the species. It is worth noting 
that the hair pads of the hind feet are of a uniform bromnsh-wliite coloiu’. In the first blood 
exammed I was surprised to see that a large propoidion of the red blood corpuscles harboured 
an unpigmented and non-motile parasite. In the stained specimen it was at once apparent 
that we were dealing with some land of trophozoite Sixty-two jerboas have up to the 
present been examined, and in all of them, ndth the exception of two adults and three very 



Fig 57 — Jf4.boa ok Desekt Rat (.\bout Tw o-Thirds Soe) 

young animals, one of which was newly bom, tliis parasite has been found. The blood of 
two foetal jerboas jdelded a negative result. Specimens were sent to Professor Laveran, 
who at once declared the parasite to be a Ineinogregarine, and has Idndly informed me that 
the discovery is one of much interest. 

The Appearance of the Parasite 

The trophozoite in the fresh blood appears as a pale, hyaline, homogeneous body, slightly 
euiwed and with rounded ends (sausage-shaped), hung either apparently free or in the remains 
of a red blood corpuscle. Occasionally one finds it broader at one end than at the other, 
and the latter is then bent upon itself for a short distance. The erythrocyte niay be 
represented only by a bow uniting the two poles of the parasite, just as it is sometimes seen 


• Part of tin** paper appeared in tlic .Journal of Tropical Medicine, and I am indebted to tbe 
Editors of that journal for their kind permission to rejirodiice it here 
t Laveran Comptes rendns dcs sc.anee.s de I’Acad des Reienres Vol CXLT , p 295, 1905 

G 


Species of 
Jerboa 
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Dimensions of 
parasite 


Appearance on 
staining 


Different 

forms 


in tlie case of malarial crescents When tlie red cell is recognisable it is found to be of a 
very pale colour, indeed it looks as if no bsemoglobin -were present ia its spongioplasm. The 
free forms, I believe, owe their condition to a total destruction or absorption of the substance 
of the erythrocytes which once contained them. As stated, the parasite is non-pigmented and 
non-motile, and I have found it to be rather resistant, remaining to all appearance unchanged 
in sterile citrated blood for a period of seventy-two horn’s, both when kept at room 
temperature (about 36° C.) and at 22° C. It is to be noted, however, that it altered 
somewhat in its staining reactions. As a rule, it measures from 5’ 6 to 7 in length, and 
from 1’4 to 2’8 ^ in breadth. The number present has been found to vary considerably. 
There may be six or seven, or even more present in each microscopic field (Leitz oc. 4, oil 
imm. xVfh), or only a few may be found in the whole blood smear. 


Staining the Paeasite 

On staining by the Leishman-Romanowsky or the G-iemsa method in exactly the 
same way as for malaria protozoa, the structure of the parasite becomes at once apparent 
and the shape, as described above, well defined. (Plate XL, Fig. a.) A large oval nucleus, 
constituting, as a rale, about one-third of the organism, is seen to be present, situated 
generally in the centre of the parasite and stretching right across it, so that there is a deep 
blue staining area (the nucleus) in the middle, and a faintly staining blue area wth a 
rounded end on either side. Sometimes, but infrequently, foi’ms with a tapering doubled-over 
end, ie , a “ tail ” flexed on the body, can be demonstrated (Plate XI., Fig. i ) 
Occasionally but rarely, and then usually under special conditions, spherical chromatin 
dots may ,be found in one or other of these pale polar areas. In stained preparations 
one often notices that no vestige of the red blood corpuscle winch originally harboured 
the parasite remains, but it is quite common to find parasites with portions of the 
red-staining erythi-ocyte adhering to them All that may be present is a thin, red, 
curved line stretcliing from pole to pole across the slight concavity of the parasite. The 
corpuscles are often much deformed and take the eosin stain poorly. Sometimes, especially if 
the blood be citrated, the relation of the pai’asite to the blood cell which contains it is 
beautifully shown. A process of absorption of the cytoplasm of the red cell evidently goes 
on, and in a severe infection there must be a considerable destruction of erythrocytes. The 
animal host, however, does not seem to suffer in health. I have kept a jerboa with a 
considerable infection for three months in the laboratory, and it remamed well and lively 
throughout the whole period. Three others died m captivity, exhibiting violent ante-mortem 
convulsions, and it is worth noting that these rodents do not stand handhng well and 
must not be supplied vith water. 

In the peripheral blood it is customary to find all the parasites at or about the same 
stage of development. True, they differ somewhat in aspect. Thus it is not uncommon to 
find the nucleus situated at one pole, so that half the parasite stains a deep blue and the 
other half a very faint blue. Agam, one end of the parasite may be pointed, so that the 
body is club-shaped. This is probably due to alteration during the preparation of the blood 
smears. In the heart’s blood of a jerboa which died naturally I found two distinct forms, 
a large swollen variety (11-2 /i by 4 2 /t), in which the greatest increase had taken place in 
the light staining part of the protoplasm, and a form like those aheady described. 
It was very noticeable that the nuclei of the former, often of a triangular shape, stained a 
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deep Romanowsky purple, and frequently did not stretch Tvliolly across the parasite, aud in 
the large pale-staining area three or foui' spherical chromatin dots were often to he observed. 
(Plate XI., Pig. d.) 

Professor Laveran has seen this preparation and points out that such peculiarities in 
morphology frequently occur. He does not regard these as special sexual forms. At first I 
was inclined to consider the parasite as being alhed to the halteridium of birds I noted, 
however, that it was not pigmented, was not curved so much as the halteridium forms, and 
never exhibited the spore formation at either end as does Halteridium danilewshn . 

Endoglobulab H.®mogbegabine of this Class not Pound Preyiously in 

THE Red Corpuscles op Mammals 

As Professor Laveran kindly pointed out to me, and as indeed was soon apparent from 
a study of the literature, especially Professor kLnchin’s treatise*' on the sporozoa, this 
parasite of the jerboa closely resembles the HcomogrcgarinidcB of cold-blooded vertebrates. 
This fact is of extreme interest, as at the time I encountered it, I am unaware that any 
endoglohular parasite of this class had been described in the blood of mammals. Since then 
I have seen Chidstophers’ descriptionf of a vei}’^ similar parasite wliich affects the red cells of 
the Indian Gerbil ( GerhilluR indicas). Bentleyf m 1905 produced a paper on a leucoc}'tozoon 
of the dog in Assam, and it has been more fully described by James § Another leucocytozoon 
of mammals has been found by Patton in the palm squirrel of India, while I ^v^ll shortly 
make reference to a similar parasite wliich I found in rats at Khartoiim. The classification 
of this order of parasites given by Professoi Minchin is as follows : — 

“ Order Hcemosporidia (D anile wslcy). 

“ Sub-order 1. Hesmoqmrea, 

“Genus i. Lankesterclla (Labb6, 1899) for Drepanidium (Lankester). The 
hiemogi’egarine is not more than three-quarters the length of the blood corpuscle it inhabits. 

“Genus ii. Kargolyms (Labb6, 1891). The haemogi-egarine does not exceed the 
corpuscle in length. 

“ Genus iii. Hcemogregarine (Danilevfsky, ISdl) {sya Danilewslv}^-Labb(i, 1895). 

“ The body of the parasite when adult exceeds the corpuscle in length and is bent on 
itself within it in a characteristic manner like the letter V.” 

Now the parasite of the jerboa in question does shghtly exceed the corpuscle in length, 
but is only slightly curved. It looks, as a rule, as if it had outgrown its corpuscle, and 
sometimes the remains of what has evidently been a distended and distorted corpuscle can be 
seen l}uug aroimd it The large swollen and bloated forms are much larger than the 
corpuscles which origmally contained them and are found lying free. On several occasions, 
and especially in fresh preparations from the bone-marrow, I have noted forms slightly 
turned up at one end and looking like an incomplete letter V. (Plate XI , Eig. h) As 
stated, I have not often been able to demonstrate this appearance in stained specimens. 
Christophers saw fonns of his parasite in the act of leaving the red cells. I have never 
witnessed such exits. Like Christophers I have failed to find forms in the act of invading 
the erythrocjdes, but hke him I have often seen two forms Ijfing in such close apposition 
as to suggest that fission had occurred. Each, however, possessed a separate capsule and 
doubtless the appearance was due merely to the infection of two neighbouring corpuscles. 

* MincMn A Treatise on Zoology (Lankester), 1903. Part I., Sporozoa. 

t Scientifie Memoirs by Officers of the Medical and Sanitary Depts. of the Oov of India, 1905. No. 18. 

J Brit. Med Jonr., May 6th, 1905, p 888. 

I Scientific Itlemoirs, India, 1905, No 14 
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The vermicule 


Laveran's classification,* m wMcli the genus Hccmogregarine is made to include 
Drepaniclium and Karyolysm^^ is more simple, but whichever be adopted, it would seem that 
this parasite is undoubtedly a hteraogregarme, and I had proposed to give it the provisional 
name of H. jandi, though it is quite possible it may be found in otlier mammals. Professor 
Laveran, whose nomenclature takes precedence has, however, definitely named it H. Balfouin.^ 
A study of its life-history has further indicated its relation to the HoMnogrcgarirndcv, for I 
have succeeded in finding two further stages, i.e . : — 

(1) The free, motile vermicule form. 

(2) The stage of sehizonts in the form of cytocysts 

1. In three mstances only have I found the free trophozoite I discovered two 
such forms m the peripheral blood of a jerboa, which showed the endoglobular trophozoite in 
f fl. 1 T numbers and which had some injections of the serum of a water-buck in connection with 
trypanosome work ; I came across a vermicule in the fresh heart’s blood of another of the 
desert rats, and m the peripheral blood of a case with severe infection I noticed several of 
these forms This free form is in length about three times the diameter of a red blood 
corpuscle, is pointed at both ends, and moves very slowly through the blood, progressing by 
a series of contractions of its cytoplasm, the so-called “ euglenoid ” movements. As a result 
constrictions appear in the body of the parasite, as many as three having been seen present 
at one time. These, so to speak, rim along the body of the parasite, which thereafter 
assumes its usual cylindrical shape and glides steadily across the field, always proceeding in 
one direction and with the same end in front It pauses for greater or longer periods> 
undergoing various alterations in shape. ^ If it encounter’s a clump of red blood corpuscles 
it disappears amongst them, producing only a slight agitation amongst the erjd/hrocjiies, 
which it pushes out of its way. Granules are visible in the posterior part of the body. No 
flagellum has been seen nor an)i.liing to suggest the extrusion of a gelatinous thread, as 
oceui’s ill the case of some of the gi’egannes I was able to secure several stained 
preparations of this free trophozoite, the appearance of which further demonstrates its 
resemblance to a hfemogregai'ine (Plate XI. Fig. h.) 

Anteriorly there is a somewhat sharp-pomted area stainmg a light blue in which, 
close to the nucleus, a chromatin dot is visible Following this clear area comes a very 
lengthy, oblong, deeply-stained nucleus. At one point it showed a constriction similar, no 
doubt, to those seen in the fresh preparation It had been killed, fixed, and stained in the 
act of progression. 

Behind the nucleus is a lengthy, bght-staining area, terminating in a pointed extremity. 
This area stains a light blue ■with the Leishman stain and exliibits a cluster of chromatin 
dots, arranged in a somewhat rosette fom immediately behind the nucleus. I noted a single 
central dot with six others arranged in a circle around it. A few similar dots, irregularly 
arranged, are also ■visible close to the posterior extremity. 


iRIeasurements ; — 

Total length . . . . . . . . . . . . 15‘5 g 

Length of nucleus . . . . . . . . . . 7 ^ 

Length of anterior light area . . . . . . . . 2’8 g 

Length of posterior light area . . . . . . • • 5'7 g 

Greatest bieadth . . . . . . . . . . . . 2’8 g 


• C E. Soc Biol. (Pans), 1901, p 798 
t C. E. Acad. Sciences, Vol. CXLI., p 296, 1906. 
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The nucleus, it may be said, stretches completely across the body, entirely separating 
the anterior from the posterior moiety. The broadest part of the parasite is towards the 
posterior end of the nucleus. 

2. In most cases a third stage can be readily demonstrated. This is chiefly seen in 
the liver and ladney, organs where the circulation is slow, and will probably be found also 
in the bone-marrow and brain. Indeed, some smears of the bone-marrow have 8ho\vn w'hat 
were probably empty cytocysts. In thick smears from the liver and kidney well-defined 
cysts are found, the walls of which are apparently formed by the remains of cells of these 
organs which have been destroyed by the parasitic growdh 

These cysts vary much in size. The largest I have noted occurred in a liver smear and 
measured 39 6 p by 33 6 p. A common dimension appears to be about 22 4 p by 16‘8 p, but 
many smaller cysts occur. 

It is usual to find some of these cytocysts empty, or at the most containmg a little 
residual protoplasm, but a certain proportion are found to contain merozoites, readily 
recognisable by then shape and nuclei, and somewhat resembhng the trophozoite stage in 
the blood. Their nuclei, however, are comparatively small, and in many cases the merozoite 
appears to be longer and more pomted at the ends than the endoglobular trophozoite. Early 
schizont forms also occui', in which the protoplasm contained ivithin the cyst w'all has not 
become differentiated and stains more or less uniformly Sometimes darker-stainmg portions 
indicate the future nuclei of the merozoites When complete division has taken place some 
residual protoplasm remains behind, and the whole condition is very hke that winch has 
been described by Labbe* in the cose of Karyolysus lacertarum. Sections of the hver stained 
by the Giemsa method show all stages of the schizonts Mitosis of the nuclei and the 
formation of daughter nuclei are well seen. 

Appearances very like those presented durmg the schizogony of some of the Coccidia, 
notably Adclea ovala, are exhibited and the whole condition from the invasion of the liver 
cell to the bursting of the cyst and the freeing of its contents can be traced. 

By what channel the hepatic cell is invaded has not as yet been determined, but it is 
probably through the capiUaries. (Vide infra.) 

The interesting appearances presented by these hver sections (Plate XII.), which were 
kindly prepared for me by Mr. Eichard Muir, of the Pathological Department, University of 
Edinburgh, from embedded tissue which I took home with me, have been further studied in 
sections prepiued and stained in the laboratories. These sections were stained by 
htematoxylin and eosiu, by the Giemsa and Leishman methods, and by Heidenhain’s iron- 
hiematoxylin process. Ordinary free forms of the hsemogregarine such as are met with in 
the peripheral blood could be seen, and on one occasion I found such a form l}ung in close 
apposition to the nucleus of the endothelial cell of a capillary, which observation probably 
indicates the channel of invasion. As regards development the earliest appearance seen is 
that of a large, pale-pmk (Giemsa or Leishman stain), body of an oblong or nearly spherical 
shape occupying a cavity which has been formed in a liver cell. The body vanes m size. 
One which was measured gave the following dimensions : Greatest length, 12 y ; greatest 
breadth, t.e., at nucleus 7'5 ft. Another measured 12 ft x 6 p. The nuclei of these bodies 
are small and spherical, centrally-placed, and stain chromatin red. They are found to be 
undergoing mitosis. 'I believe these bodies to be trophozoites which have become enlarged 
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• Arch. Zool Exp. et Qen. (3) li. 1894. 
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and swollen prior to division As a result of its increase in size -witliin tlie hepatic cell, a 
small cyst is formed at the expense of the substance of the cell, the nucleus of which gets 
pushed to one side The wall of this cyst, formed from the compressed cell protoplasm, 
becomes very well defined, and as a rule a space is left between the body and the cyst wall. 
What I believe to be the next stage is evidenced by the presence of one or more euiwed 
bodies in these small cysts, together mth what I take to be the remains of the original body 
from which these curved forms have been derived by a process of nuelear division 
(Plate XII ) 

These curved forms rather resemble the trophozoites of the blood, but they difier from 
these latter in havmg small spherical nuclei, often seen undergoing mitosis, and in the fact 
that as a rule they are more curved and somewhat larger They were found to measure from 
9 /It to 10 5 /X m length by 3 ^ in breadth. They ai-e often somewhat club-shaped and their 
cytoplasm stains a bluish-pui-ple and their nuclei take on a chromatin red colour What 
I think represents the residual cytoplasm of the mother body is usually seen as a pale pink, 
non-nucleated spherical mass lying in the concavity of one of these curved forms (Plate XU.) 
It rather suggests a so-caUed polar body and is not seen when more than three of the curved 
forms exist m the cyst. When several of the curved forms are present one finds that they 
are lying at different levels Thus only two may be visible at first, but on focussing either 
up or down a third comes into view lying, it may be, across the other two Division has 
evidently taken place m different planes. 

The stage which follows is that of the undifferentiated schizont (Plate XII.) A more or 
less spherical mass of protoplasm, staining a dark blue colour, is found lying in the cyst, which 
has become larger Cysts at this stage, often measure 12 /x in diameter The contained 
schizont mass varies m size and is often about 8 [x across. Differentiation takes place, 
evidenced by the appearance of nuclei which are seen studded, so to speak, bH over the 
schizont mass or arranged round its periphery. (Plate XIL) When the latter is the case a 
very pretty appearance is exhibited. The cyst is found to have undergone further enlargement, 
common measurements at this stage being 22’5 /x to 25'5 in greatest diameter. Sometimes 
no space exists between the substance of the hepatic cell and the dividing mass. In such cases 
the cyst wall is ill-defined. As a rule, however, both unstained space and wall are well marked, 
while the nucleus of the hepatic cell has either wholly vanished or has become much flattened 
out and in consequence has taken on an oblong or spindle shape. Very little of the liver cell 
IS left, and in the next stage, that of division resulting in the formation of the merozoites, it 
is common to find it represented merely by the cyst wall which is often thicker in some parts 
than in others. 

The final division is seen at several different stages, and it appears to be complete, no 
residual protoplasm being left The merozoites all present the same appearance and are 
much the same size (Plate XIL) Those which I have measui’ed were about 6 /x in length 
by 1’5 /X in breadth They stain a pale red or pink and their nuclei take on an intense 
chromatin red colour Avith Griemsa or Leishman stain. They are very slightly, if at all, 
curved and are found crowded together, lying at different levels and in divers directions, 
or arranged symmetrically round the periphery of a portion of the schizont mass which 
has not yet proceeded to division. 

The final stage is evidenced by the bursting of the cyst and the freeing of the merozoites 
which doubtless pass into the blood stream and invade the red blood corpuscles, thus starting 
once more the cycle of schizogony. (Plate XII.) Empty and shrunken cysts ca^ be seen 
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in the liver sections, as can merozoites lying free and easily distinguishable by their colour, 
size and nuclei. (Plate XII.) 

Laveran * has pointed out that the schizont stage of hsemogregarines m reptiles is passed 
in the liver, and Labb6 has given much attention to this subject. As indicated, I have not 
yet been able to decide whether dhnorplusm occurs, and if micro- and macromerozoites can 
be distinguished. 

Before seeing the liver sections I was under the impression that the nou-sexual cycle 
was probably as follows : The trophozoite is set free from the erythroc}i;e as the travelling 
vermicule, which eventually penetrates a cell of the liver or Iddney, and gives rise to 
schizonts in the form of cytocysts. In these the merozoites are formed which, after certain 
changes, eventually escape into the blood stream, invade red blood corpuscles and so restart 
the cycle of schizogony. 

So far, however, one has not been able to see anything like the travelhng vermicule in 
the hver sections. One jerboa was chloroformed, a post-mortem performed immediately, and 
samples of the liver blood taken by means of a hypodermic syringe. This procedure, however, 
yielded no fr'esh information. Only the ordinary trophozoites weie found. Squash 
preparations of the hver were made, but failed to aid one. The cytocysts and merozoites 
were clearly seen, but no preliminary stage could be observed, and no changes took place 
under the microscope. The form invading the hepatic cells looks hke the trophozoite of the 
peripheral blood, or, at the most, one of the swollen forms already mentioned. Is it, then, 
possible that the travelling vermicule plays no part in this cycle Such is possibly the case, 
or again, as Labb^ 'asserts, for LankcsicrcUa and ICaryolystis, an isogamic conjugation may 
take place between two of these free forms, and it may be the zygote so formed which can be 

seen penetrating the liver cells. Many, 
however, disbelieve Labbd’s conclusions, 
which have not been confirmed by the 
observations of Hiutzef on Lankestcrclla, 
so possibly the freed trophozoite directly 
invades the liver cell and becomes the 
schizont, wliile the free vermicule is in- 
tended to play a part in an extracorporeal 
sexual cycle This leads us to consider 
the habits of the jerboa and the parasites 
which it harbours 

The rodent is a nocturnal animal, 
hving in holes in the desert, remainmg 
invisible throughout the day, but found 
hopping about in the evening and on 
moonlight nights. It exists far from any 
water, wliich it does not seem to require, 
and its food probably consists of the minute seeds of the small plants which contrive to 
exist in sandy wastes. The animal is easily caught in traps baited vdth millet. 

Both fleas and mites are foimd on the jerboa. The species of Siphanoptera present is 
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• C. B Soc Biol.. Paris (10) v. [i ] 1893 and (11) i. [U.] 1899. 
t Zool. Jahrb Abth. f. Aunt. xv. 4. 1902. 



PLATE XIII 



Flageluated and Vermicular Parasites of the Flea {PnIcj: clcoJ>ntrtr) Roths. (Greatly Enlarged) 
(^Draxon hy Richard Mnir /rvm original sketches by A B) 


(<*) Colonie radicc ; uii^tmned 

(^) Vcmiiculc and anKcbuUx fomw , unstained 

(c) Vcrmiculc, flagellated and other forms, Lctshman stain 

(d) Colonic radicc , I.eishtnan stain. 

(c) Posterior part of intd-ijut sho^ving amoebuliL bcoonung iransformed mlo flagellated forms Some of the latter are m process 
of duTSion h^ fr^ion 
{/) An unstained flagellated form 

An unstained, dmdmg, flagellated form 

(4) An unstained amorbula as iwien in the poirtenor portion of the mid-gut It approximates to Uie tj*pical form of a Hscmogregarine 
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usually PhIcx dcopatrco {Rothschild) * and I have dissected and examined the internal organs 
of engorged fleas taken from infected animals. At first my obser^mtions were limited to the 
stomach of the flea in which at first I only found the trophozoites which had been sucked up 
wth the peripheral blood, and which I was able to stain in smear preparations. Some blood 
containing endoglobular trophozoites was placed in the acid citrate solution devised by 
Eogers'I' to simulate the conditions present iu an insect’s stomach. Though kept in this 
medium for over 48 hours at room temperature, no change took place in the parasites, 
save that their cjfioplasm became more grannlar. 

Later, on two occasions, in the Malpighian tubes, I foimd bodies identical in appearance 
with the free trophozoites of the parasite. In one tube, only a few were present, the other 
contained a large number. It was quite easy to distinguish them and they appeared to have 
undergone no change beyond a hberation from the er}d,hroe)i;es winch originally contained 
them. I do not tliink they indicated any stage in a developmental cycle, but believe 
they were merely undergoing a process of elimination The flea may have been a male. 
The sex was not noted 

Probable Cycle of Development in the Plea 

At a later date a more systematic examination of fleas by means of fresh dissections and 
stained paraflBn sections was conducted and is still m progress. The results, so far, have 
been most interesting as not only has a tiue cycle of development appaiently been found, but 
bodies resembling veiy closely those described by Sehaudinn| in the supposed development of 
Jlaltendinvi daixxlcxoshji in Gidcc inpxicns have been encountered. A very brief mention of 
what has been noted must suffice. 

A flea ^ was dissected thirty hours after removal from its infected host. After 
pressure had been made on the cover glass there were found lying free, close to the 
terminktion of the rectum, spherical forms, vermicules, rosettes of vermicules tmd tiny 
flagellates It looked as though these had been squeezed out of the alimentary tract of 
the flea. 

(a) Spherical (gregarine) forms. Tliese at first suggested altered trophozoites, were 
small and indefinitely granular They were not numerous. (Plate X IIL , Fig h.) 

(b) Vermicules These were small, contained refiactile spots, and in several instances 
showed at one extremity an accumulation of what looked like pigment in active motion. 
This Avas cut off from the body of the vermicule by a slight constriction, and the whole 
appearance markedly resembled certain of Schaudiuu’s diagrams. (Plate XTIT., Fig. b.) 

Some of the vermicules were united end to end, and some possessed short flagella. 
Many Avere in active Aubratile motion. Forms someAvhat SAVollen at one end (club-shaped) 
Avere also noticed. (Plate XIIL, Fig b.) 

{c) Eosettes. These Avere very remarkable consisting as they did of clumps of 
vermicules in a state of very active vibrntile motiou They varied much in size and in the 
number of vermicules Avhich formed them, and resembled nothing so much as croAvded clusters 
of tiny petals It is possible that these “ vermicules ” Avere really flagellated forms, the 
flagella being very minute. (Plate XHL, Fig. a.) 

• The Hon. N. Charles Eothschild, P.Z S ,hns kindly identified this and other species of fleas which have been 
sent him from the Laboratories. 

t Lancet,” June, 3rd, 1905. 

t Generations und Wirtwechscl bei Trj'ixinosomn und Spirochmte Arbeit ans dcm Kaiscrlichen Qcsundhcit- 
samte. Band XX., Heft 3, 1904. Trans Bril. Med. Journ , London, 1905, Feb. 25th, p. 422. 
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Measurements 
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{d) Flagellates These bodies were of a distinct trypanosome or trypanoplasma type 
Flagella either at one or both ends, were clearly visible, and they were in a state of very 
active vibratile motion, though they did not seem to possess much motion of translation. 
(Plate XHL, Fig. i) 

All the forms were watched for several hours 
and no changes were noted, save that some of the 
vermicules became motionless and others appeared 
to change into typical flagellated forms 

Stained preparations were secured of all these 
forms, and a rosette of vermicules is shown in 
Plate XIH, Fig d, and in Fig. 59. These were 
obtained from a flea, dissected sixteen hours after 
feeding, in which spherical fonns and vennicules, 
either free or in small rosettes, were the only forms 
found It -will be noted that the blepharoplasts are 
large and are towards the centre of the rosette, i c., 
towards what are probably the anterior extremities 
of the vermicules 

These veimicules measui-ed 7 5p,to 9/i,in length. 

The stained forms from Flea 1, Plate XHL, Fig c, gave the following measurements ; 
Vc'i'iiiiculcs — 7 5 9 /<, and 12 /u in length 

1 5 p, to 2 |u in breadth at nuclei 
Flagellates — Total length . . . . 10 5 p to 11'5 p. 

Length of flagella . , . . 3 p to 4 5 p. 

Some of the trypanoplasma forms were found to contain two small spherical chromatin 
masses in addition to the nucleus or karyosome. These may represent the “ diplosome ” of 
Prowazek * (Plate XTTT , Fig c ) In neither the vennicules nor the flagellated forms was 
there any indication of an undulating membrane. 

The spherical forms possessed well-marked nuclei, and there weie also seen what 
appeared to he intermediate forms between them and the vermicules m which blepharoplasts 
had developed (Plate XIII., Fig c.) 

[Ordinary unchanged trophozoites of the JIccmogregannc and a few large vermicules 
hlce those found in the penpheral blood of the jerboa were also met with in the stained 
preparation. They had not been observed in the fresh dissectiou] 

It seemed to me that these appearances might represent one of three things . 

1 A special parasite of the flea of the nature of Herjpetomonas or GHtlmha 

2. A development of trypanosomes in the flea wliich, though taken from a jerboa, 
might possibly have fed on a gerbil Avith trypanosomiasis, but vide “ 3.” 

3 A cycle of development of the hsemogregarme of jerboas, someivhat analagous to that 
described by Schaudinn for Haltcridxam danileioskgv in Cnlcx pvpiens. That the last was the 
correct explanation I at first thought probable. Supposition 2 Avas put wholly out of 
account, as several fleas in which these appearances were found could not have fed on a 
trj'panosome-infected animal, Avhile in one flea dissected twenty-four houi's after removal 
from its host, I observed in the posterior part of the mid-gut amoeboid-lookmg forms, some 



Fig 69 — CoLONiE RADitE (x 2000 diam ) 


• Alb. aus d. Knis. Qestmdhoitsamtc XX., 1904 
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of wliicli in size and sliape very closely resembled bmmogregarine forms. (Plate XITL ; Pigs 
c and li ) These were seen to change into flagellated forms which, were attached hy their 
short flagella to the epithelium lining the gut, and kept lashing from side to side in active 
motion. Some of them were watched undergoing longitudinal division while still attached to 
the gut (Plate XIH. ; Figs, c and fj) It is worthy of note that this division began at the 
end opposite the flagellum, and therefore presumably could not have been dependant on a 
bmary division of the micro-nucleus, unless, and this is mteresting, these forms were 
identical ivith some of the stained forms to which Fig. c refers There at least one parasite 
null be seen resembliug a trypanosome in all but the absence of an undulating membrane, for, 
as Avill be noted, the micro-nucleus is at the opposite end from the flagellum. 

Total length of living vermicules . . 12 p. 

Breadth . . . . . . . . 2 p at broadest, i.c., anterior part. 

Length of flagella . . . . . . 3 p. 

Amoeboid forms . , . . about 6 p in either diameter. 

It was curious that at first I only found these various forms in female fleas which had 
been fed on infected jerboas. This, together with the descriptions given by Schaudinn, 
naturally led one to think that the third supposition was correct. Further investigations, 
however, have served to confute this idea, for I soon began to find these appearances in 
male fleas fed in the saiue manner, and finally, my assistant, Mr. Friedrichs, discovered 
similar forms in fleas taken from freshly-caught gerbils mth normal blood. It was, 
therefore, appai’ent that the first supposition was the correct one, i.c , that these bodies were 
in reality parasites of the flea itself. That they belong to the family known as the solution 
GiHihidia* I now have little doubt, especially after leading the interesting papers by Ross, 
on the intestinal parasites of mosquitoes.f 

It is evident that the rosette forms are the colonics radices, the spherical amceboid forms 
are the amcclidai, and the flagellates are the fiajgdhda! which he describes, and ivhich Ldger 
termed “ formes monadiniennes.” It seems to me that these results tend to support his 
contentious, and those of Novy and McNeal,f against Schaudinn’s work, and are therefore of 
considerable interest. Sections of fleas show clusters of the parasites, which are easily 
recognisable. Apparently, judging from Birt’6§ list, these protozoa have not been previously 
found in fleas. Further proof has been obtained by the discovery in one female flea of what 
seems to be the real cycle of development of the Hwmogrcgminc, which proves to be precisely 
similar to that described by Christophers for Hannogregarina gcrbilli in the louse. 

It was some time before I could obtain Chiistophers’ paper. I then found his very 
interestmg account of the cycle passed by that parasite in Hccmato-pinics Steplicnsi.\ This 
is very briefly as follows: — A first stage of free vermicules is found in the mid-gut, 
intestine, and occasionally elsewhere. This is succeeded by the formation of large cysts 
which are found Ipng free m the body cavity. These large cysts contain numerous small 
oval cysts, and these in their tmm contain crescentic bodies (sausage-shaped when liberated). 

These bodies Christophers believes to be of the nature of sporozoites. He records a 
ciuious observation to the effect that contact with fresh blood plasma apparently caused 

• linger and Dnbosq. Comp. rend. Cong, de Montauban, 1902. Ii4ger. Comp rend Boc. de Biol , 1902 Ldger. 

Comp rend, del’ Acad, des Sciences, 7/4/02 

t Joum. of Hygiene, Cambridge, January and April, 1906. 

X Joiirii Infect Diseases. Chicago, March, 1905. 

§ Joum. R.A.M.C., June, 1900 

^ Thompson Yates and Johnston Laboratories Eeport Vol. VII. {new series). Part I , Feb 1906. 
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some of tliese crescent bodies to become transformed into large vermicules wbich, after 
being kept in tbe incubator at 37° 0 , were found to possess tbe curious property of 
rotating tbe red cells by means of tbeir narrow extremities. Cbristopbers regards this 
behaviour as very significant of tbe probable method of infection. Up to date I do not 
know that be has added anything further to these observations, which, as he pomts out, are 
of special mterest, “ smce although the transmission of many protozoa by biting insects has 
been demonstrated by experiment, the only instance, of which we have actual knowledge 
of the stages gone through in the carrier^ is that relating to the developmental stages of 
certain parasites in the mosqmto.’’ 

In the case of the haemogi’egarme of jerboas and the flea it was found that the large cyst 
had ruptured, as evidenced by its burst and shrunlcen wall. Certain pai-ts of the field were 
crowded with the smaller “ daughter ” cysts, most of which were nearly sphencal in shape 
and varied in size, measuring from 16 4 /t to 25'6 ju in their greatest diameters Each 
possessed a well-marked wall ivith a double outline, and they contained slightly cuiwed 
sporozoites vdth rounded ends. These latter measured about 16 p in length by 4‘20 n in 
breadth and the whole appearance was, as I have indicated, precisely similar to the small cysts 
described by Christophers. It was evident that a great multiphcation had taken place, the 
first stage of which is no doubt the production of travelhng vermicules I kept these cysts 
imder observation for 24 hours but no marked change took place in them or in any of the 
freed sporozoites At the end of that time a stained preparation was made, but the sporo- 
zoites were found to have degenerated in the citrate solution and took the colour badly. 
They were distmctly of a sausage shape. The cysts also did not stain well and it is 
unfortunate that a fi-esh preparation could not be obtamed for staining. My observations 
have not proceeded beyond this point. It is curious that though a large number of fleas 
were examined these appearances have only been found in one case. It is possible the flea in 
question was not F. dariyatroi but belonged to another species which alone may be capable of 

acting as host. This, and the further develop- 
ment, are questions requiring elucidation and 
which I hope may ere long be settled, 

I have also examined the small mites 
which infest jerboas They are never very 
numerous on the ruts, but, as a rule, three 
or four can be obtamed from each uuimal 
by careful search. I found they belonged to 
tbe genus TJerinaiiysstis, and believe them to 
be identical ivith JJ. ijallina’, which, though 
primarily a parasite of fowls, is Imowm to 
attack mammals and even man. In the female 
the chehcerse were seen to be m the form 
of long thin stylets (Eig. 60). I proceeded to 
dissect these mites and their larvm, no very 

SiG. 60 — Mite of Jekdoa (x 42 diam ) 

easy task, at least when their diverticula are 
gorged with blood. If a mite is dissected inunediately after it has been feeding on 
its infected host the blood winch has been sucked up presents no differences fi'om that 
in the jerboa In other words, the trophozoites, either free or still contained in the 
erj’throcjdes are to be seen. If such blood be citrated and kept for twenty-four 
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hours or more, either at room temperature or in the incubator at 37° C , no change 
results. 

If, liowever, some time elapses, say twenty-four horn's, befoi-e the mite be examined, 
numerous vermicule forms are sometimes found in fairly active motion, together ivith many 
unchanged trophozoites. These vermicules bend themselves from side to side and also 
progress amongst the altered or disintegrated blood corpiisclas. Tliey do not exliibit 
the “euglenoid” movements slioivn so markedly by the fi-ee vermicules found in the jerboa, 
but merely ghde about On staining it was noticeable that their cytoplasm was quite 
free from chromatin gi-anules, though it' stained a pale blue as in the “jerboa” vermicules. 

This agrees with the characters of the vermicules from the louse described by Christophers. 

On the other hand, from measurements I have made, I find these “ mite ” vermicules just 
about the same size as the “jerboa” vermicules, whereas Christophers found the “louse” 
vermicules distinctly larger than those present in the gerbil. I have now examined a 
considerable number of mites both gorged and ungorged, and at vanoiis times after feeding, 
and have earned out a few experiments similar to those conducted by Ohristophers ivith 
lice, but I have not so far been able to absolutely satisfy myself that cyst formation occurs. 

One is apt to be deceived, as large cysts, looking to the naked eye hke minute wliite 

spheres, are sometimes obtained from the mites, and on examination tliese cysts are seen 

to be packed with spherical bodies. The latter, however, appear undoubtedly to be some 

form of fat cell. They are highly refractile, somewhat resemble large oil globules, and their Possible stage 

contents dissolve on the addition of ether. Once, and once only, in a case where no large 

cyst was seen, I found small bodies like cysts and apparently containing crescent-shaped 

forms, the whole appearance being rather like Fig. 16 in Christophers’ monograph, 

which illustrates zygotes containing sporozoites There was, however, nothing so definite 

as the well-marked cysts found in the flea, and I am not inclined to lay any stress on this 

observation. I kept the shde of citrated blood fi-om the mite for sixteen hours in the 

hot incubator at 37° C , and thereafter could not find any of these cysts (?) in the 

preparation. Captain Cummins, to whom I showed them, agreed that they resembled 

Christophers’ illustration. 

A fact of interest is that, in one case on examining comparatively fresh citrated 
blood expressed from a mite which had fed five hours before on a jerboa with a moderate 
infection, I noticed several large vermicules dragging small clumps of red cells after them, 
there being a distinct interval, possibly bridged by an invisible gelatinous thread, between 
the narrow extremity of the vermicules and the corpuscles. Contmuing to watch one of 
these vermicules I saw it start curious rotatory movements exactly like those Christophers 
describes in the case of the vermicules deiived (?) from the sausage-shaped bodies in the 
small cysts found in the louse I watched it for qmte a long time. As a rule it was 
the parasite itself which rotated, using the red cells as a fixed point on which to turn. 

After a time motion ceased and the vermicule changed in shape, becoming swollen at one 
end. ]\[any ordinary free trophozoites were also present in this blood in ivhich no vermicules 
could be seen after it had been kept all night at 37° C. These results, though by no means 
conclusive, are somewhat suggestive, and I believe the mite may yet be found also to serve 
the part of an intermediate host. Latterly I have been unfortunate in not being able 
to secure jerboas vdth large infections of the lueniogi-egarine. Given a good case, it is 
possible that one might find the same cystic stage as Christophers has described for 
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H. gerbiUi in the louse (Eccmatopvmis Stcplicnsi), and which I have seen in the flea in the 
case of 3 Balfmio'i. 

As the jerboa is nocturnal I thought it well to chloroform one during the night, 
and at once examine its blood and organs I failed to And the vermicule form, or 
anything but the free and endoglobular trophozoites. 

It should be said that to the naked eye there is no morbid appearance presented- by 
any of the viscera. The spleen seems never to be enlarged, and, as far as can be told, 
the liver does not appear abnormal. Neither do the uninvaded hepatic cells present any 
pathological condition beyond a slight degree of cloudy swelling. Tlie vessels and 
capillaries are usually full of blood. 

Fuither, it may be stated that numerous free forms (trophozoites or merozoites) 
(Plate XI., Fig c) are, as a rule, present in smears made from the liver, Iddney and 
bone-maiTOw, and to a less extent in those fi-om the spleen. Once in the bone- 
marrow I noticed parasites which had been taken up by the large mononuclear 
leucocytes (Plate XL, Fig. c). Several gerbils have been iaoculated from infected 
jerboas but always with negative results. 

Professor Laveran writes me to say that he has now found the same parasite in 
jerboas (./. ovientalis) from Tunis, so that, no doubt, much infoi-mation will soon be 
forthcoming regarding this interesting parasite of mammals Thanks to the kindness of 
Captain Patton, I.M.S , I have received one of Lieut. Christophers’ smear preparations of 
the infected blood of the GerUUm indicus. His parasite closely resembles that found 
in jerboas, but presents some points of difference. Thus it exliibits chromatin dots much 
more frequently and in more abundance Fuidher, forms showing a tapering end turned up 
so that the parasite approaches a V shape, are much more in evidence. 


A Leuoocttozoon op Mammals 

In May, 1905, while examining the blood of a Noi-way rat [Mm decumanns), to see 
if the animal ivas the host of T. Lewisi or harboured the hfemogi’egaiine I had foimd in 
jerboas, I came across a pai'asite very similar in appearance to the latter, but situated in the 
extra-nuclear portion of the mononuclear leucocytes. The parasite, which is ovoid in 
shape, has a well-marked nucleus separating two hghtly staining portions. Its ends are 
rounded and its dimensions in stained specimens between 9 p and 10 ‘5 p in length by 
4‘5 p in breadth. 

Although it is usually found in the light stainmg portion of the leucocyte I have come 
across it lying between the lobes of a divided nucleus (Plate XI., Fig. /). Thus it 
appears to be of the nature of a karyolysus such as has been described in lizards I have 
examined the bloods of twelve Norway rats, six of them being young animals, and I have 
found the parasite in two instances. In the case of the first rat it was found in the heart’s 
blood and in the spleen. In the latter, free foirns were present in addition to those lying 
in the leucocytes. The liver was congested, but neither in smeain nor in sections were any 
parasites visible. Section preparations revealed a condition of early chronic venous 
congestion resulting in pressure atrophy of hepatic cells which stamed badly and had lost 
their nuclei. 

No parasites were present in smears made from the kidney or bone-marrow. The 
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animal died suddenly on the morning of the day follo'wing that on which it had been brought 
to the laboratories. It was Kvely and apparently uninjured the previous evening. Eat 
number two also died the morning after captiu-e. Parasites free and in the leucocytes were 
found in smears made from the spleen, liver and kidney, hut they were not at all numerous 

Smears made from congested areas in the stomach and small intestine, and from the 
bone-marrow showed nothing abnormal. No free motile trophozoite and no cytocyst or 
other stage has been found. 

I have examined the bloods of many Egyptian rats (^Mus Ak^xanclnnus) with negative 
results. The species examined has munerous yellowish-golden hairs on the snout. 

This parasite is interesting in the light of the leucocytozdon found by Bentley in dogs 
in India, and described by him and by James. It is closely allied to, if not identical with, the 



parasite recently discovered by Patton in one of the Indian palm squin'els. Captain Patton 
has very Idndly sent me a blood fihn containing his parasites, which very closely resemble 
those in the Norway rat at EQiai-toum. I notice they are frequently found splitting the 
karyosomes of the mononucleated cells He has also sent me specimens of a similar parasite 
found in the domestic cat at kladras. 

I propose to give the name of Lcxicocytozoon mnris to the rat parasite, which evidently 
requires further study on the Imes wliich have been followed in connection vlth the 
hfemogi’egarine of jerboas. 

Changes in the Erythrocytes of the Jerboa 

As stated elsewhere, granular basophilia is common in gerbils In the blood of several 
jerboas a somewhat similar condition has been ohseiwed, and it is shown in Plate XI., 
Fig «, and in Figs 61 and 62. In the last figure, besides the intracorpuscular dots and rods, 
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free foniis can be seen. At first sight the appearances presented seemed to me rather diiferent 
from the granular basophilia found in gerbils, and a slide was sent to Professor Laveran. 
He gave it as liis opinion that the condition was merely one of basic degeneration. Later 
the free forms were seen, and Dr. Graham Smith’s* paper on a new blood parasite of the 
mole appeared. The photoniicrogi’aphs of infected mole’s blood presented an appearance 
precisely similar to what had been seen in the blood of jerboas. I drew Professor Laveran’s 
attention to this, and he replied that he regarded Dr. Graham Smith’s preparations, some of 
which he had seen, as merely containing a pseudo-hsemamceba, and that he saw no reason to 
alter his opinion regarding the blood condition in the jerboa. I also wrote to Professor Nuttall 
on the subject, but have not heard from him. It is difficult to account for the fi-ee dots and 
rods wliich have evidently escaped from infected erjiihrocytes, but at present one need not 
enter more fully into the matter, wliich. however, is of some interest, and seems worthy of 
mention. 



Fig 02, — Ckanck-s in kritiirootks op jerboa Cx 833 diam ) 


.lonni Hygiene, Oet. 1905 
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Trypanosomiasis in the Anglo-Egyptian Sudan* 

I. — ^Prevalence and Distribution 
n. — T he Disease in Cattle 

In. tlie British Medical Journal of 26th November, 1904, I published a preliminary note 
on the above subject. This article referred to the fact that I had found tr}^nnosomes in 
the blood of a donkey fi'om the Bahr-El-Ghazal, that Head f had discovered similar 
parasites in mules from the same region, and that in smeai's from the blood of Shilluk cattle 
which he had submitted to me for examination I had foimd these flagellates. Since that 
paper appeared, a considerable amount of information has been obtained, and a good deal of 
research work has been carried out in the laboratories, upon what is a very important subject 
in a country like the Sudan The following are the chief points to wliich I wish to 
direct attention; — 

1. The prevalence and distribution of trypanosomiasis in the Sudan. 

2. The presence in cattle of a small trypanosome which LaveranJ has declared to be a 
new species, and which he has named T. nanum. 

3. The question as to whether equines, or at least mules, are hable to a double infection 
by two different species of trypanosomes, or are the hosts of a T. dmorphwn or dimorphon 
resembling that which affects horses in Senegambia.§ 

4. The great frequency of heemorrhagic ulcerative lesions of the stomach in 
trypanosomiasis and them significance, also the comparative frequency of intestinal 
ulceration. 

5. The occasional presence of spuilla in these gastric lesions, both in the blood clot 
adherent to the ulcers and in the ulcerated surfaces. 

6. The action of chrysoidine as a therapeutic agent in trypanosomiasis. 

7. The therapeutic action in trypanosomiasis of the blood serum of wild animals (big 
game) whose habitat is in trypanosome-infected areas, a line of research suggested by 
Dr. Sheffield Neave {vide infra). 

I. As Regards Prevalence and Distribution. — There can be httle doubt that in the 
Southern Sudan, that is to say, in the region south of the tenth parallel of latitude, 
trypanosomiasis exists to a very considerable extent. An ilhiess knoivn to be due to the 
bites of tsetse flies, and affecting donkeys, horses, mules, and possibly camels, has been 
recognised in the Bahr-El-Ghazal province since that distant region was visited after the 
reconquering of the Sudan. Expeditions have experienced considerable losses in transport 
animals from tliis cause. Again, and more recently, sick and emaciated animals have been 
coming from the Upper Sobat district, and especially from the neighbourhood of Itang, 
a station on the Baro River in Abyssinian territory. This is explained by the discovery of a 
tsetse fly-belt between Gore and Gambela Eig. 11 (p. 28) and the disease will do much to 
hamper the trade with Abyssinia which is largely conducted by means of pack mules. 

Old records also speak of animals djdng from fly bite on the upper reaches of the Blue 
Nile, but accounts are so vague, both as regards the nature of the illness and that of the fly 

• Portions of this paper have already appeared in the “ Journal of Tropical Medicine,” the “ Journal of 
Pathology and Bacteriology,” and the “Edinburgh Medical Journal ” The Editors of these journals have Idndly 
permitted their reproduction here. 

t Jonm. Comp. Path, and Therap. Edinburgh and London, 1904, Sept. 30th. 

t Comp. rend. Soc. de Biol. Paris, 1905, Feb. 24th. 

§ Dutton and Todd, First Report of the Trypanosomiasis Expedition to SenegambLa, 1902 ; Liverpool, 1903. 
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said to cause it, that no definite conclusion can be reached regarding the prevalence o! 
tiypanosomiasis in that region. No cases have been sent me from the Blue Nile provinces, 
and I have not received samples of tsetse flies fi’om these parts, nor seen them between 
Eoseires and Wad Medani, where the river is more or less bordered by hush and forest. In 
the Northern Sudan, the region of sandy wastes, as pointed out in the preliminary note, 
trypanosomiasis has not been found to exist, but no great number of examinations have been 
made, and investigations upon frogs, lizards, and a lai’ge number of birds have yet to be 
conducted. Captain Head, of the Veterinary Service, however, informs me that he has 
examined the blood of a large number of cattle and camels, both in the Berber district and 
on the borders of Abyssinia, and has not encountered a single case of tiypanosomiasis. In 
some of the districts in which he worked, Pmujonia are prevalent Dr. Sheffield Neave, 
travelling pathologist to the laboratories, worked down Nile from Gondokoro, and the 
reader is referred to his report for accounts of the trypanosomes which he has discovered and 
described. His finds in birds are specially interesting in the Light of Novy’s and McNeal’s 
recent researches * 

For the purpose of gathering information and material regardmg the trypanosomiasis of 
Slulluk cattle I accompanied Colonel Giiffith, the principal veterinary officer, to Taufilda, 
near the mouth of the Sobat Eiver, and 526 miles south of Khartoum. The journey was 
undertaken in January, 1905, and at Melut, fifty miles north of Kodok (late Fashoda), a 
herd of Shilluk cattle was inspected Three sick animals were picked out and examined 
In the blood of one of these I found a trypanosome identical with the parasite found in 
Sliilluli cattle at Khartoum which had come from the Kodok region.f Nothing was found in 
the blood of the other two animals, but it is probable they were siiffermg from the disease, 
as they presented the characteristic symptoms, i.e , extreme aneemia of the mucous 
membranes, wealmess, emaciation, and some running from the nose. At Melut we received 
vague infoimation as to the presence of a fly belt a considerable distance inland, and were 
told that the cattle became infected after the rainy season, i.e., in August On these cattle, 
as in those at Khartoum, large numbers of the tick called Amhlyomma variegatum were 
found, as well as flies of the genus Hipxiohosca. It may be said at once that examination of 
these insects has always proved negative, but, as Avill be shown, the trypanosomes are never 
very numerous in the blood of cattle. 

A herd which had just been imported from the north showed no signs of disease. 

At Kodok a small herd was seen, and one sick cow, which eight months previously had 
come from Melut, was examined. It was distinctly tlun and amemic, but no parasites were 
found in its blood. 

At Taufilda, six separate herds of cattle were inspected, the bloods of 12 sick 
beasts were examined, and tiypanosomes were found m one animal only — a cow from 
Abyssinia, which had recently aborted, and was in a dying condition. 

This trypanosome proved to be T nmium Three sick mules, coming also from near 
Itang, Avere foimd to harbour tr}y)anosoraes. These were not the same species of parasite as 
those found in cattle, but appear to be identical vuth those discovered by Head in mules 
from the Bahr-El-Ghazal. A dog was inoculated from one of these mules and brought to 
Khartoum, where it developed trypanosomiasis. It was from this strain, carried on by 

• .Tonr. Infec Dis , Chicngo, 190.7, ifnrch 

t The recent discovery of O. morsitam in Sonthem Kordofnn probably explains the prevalence of tsetse 
di«casc in this district. 
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successive passages tlrrough animals, tliat I have been able to study tbe parasites of tbe 
disease in mules. The cow from Melut was also brought to Eniartoum, and udll be again 
mentioned in due coui’se. At Taufilda, a monkey [Cercopitheciis sabccits), a bat, imd a black 
and white crow were examined, ivith negative results. 

Out of three sparrow-like birds examined, two showed halteridia in the blood. 

It is difiScult to base any conclusions on such limited observations. The trypanosomiasis 
of cattle is a chronic disease to all appearance, and it will be some time before its prevalence 
is correctly gauged. In equines the malady appears to be common in the Bahr-El-Ghazal, 
where G. morsitans is found, and probably exists to a considerable extent on the Upper 
Sobat, where, as stated, it is quite possible that G. longipmnis exists. On the mules at 
Taufilda large numbers of a species of Stomoxys were found, biting fiercely, specially in the 
evenings. No opportunity of properly examining these flies was afforded. In one, which 
Avas dissected, no tiypanosomes were found, but several hours had elapsed before its stomach 
contents were examined. One may here refer to human trypanosomiasis which so far has 
not been encountered Avithin the confines of the Sudan,* though, as previously noticed, 
Dr. Neavef found Leishman-Donovan bodies in the spleen of a boy coming from Meshra, 
in the Bahr-El-Ghazal. This is of especial iuterest in the light of the subsequent discovery of 
G. palpalis in the Bahr-El-Ghazal province and the Lado Enclave, albeit Meshra is hundreds 
of miles away from these infected regions, and the relationship of Leishman-Donovan bodies 
to trypanosomes has not yet been definitely settled. At Taufilda I found that the Sudanese 
battalion was being recruited to some extent from Uganda, and discovered that twelve 
men had come from Kampala, close to Entebbe, a centre of the disease. Some of these 
men exhibited enlarged cervical glands They were tested by blood examinations, gland 
puncture and, in one specially suspicious case, inoculation into a monkey [Ccrcopithccus) , 
but Avith whoUy negative results. Later they were sent for observation to Khartoum, 
and Avere re-examined, but no trypanosomes were found. The presence of these men at 
Taufilda, however, served to draw attention to what was undoubtedly a source of danger. 
Eecruiting from Uganda was at once abolished by order of the then Principal hledical 
Officer, Colonel Penton. 

Captain Greigt has shoAvn that the country immediately south of Gondokoro is not of 
the kind likely to harboui’ G palpalis, but later information has been obtained by Dr. Neave 
and is included in his report, together Avith his OAvn observations on the Upper Wliite Nile 
and between Shambe, Eunbek, Tong and Meshra-El-Eek. 

n. The Disease in Cattle. — Cattle trypansomiasis has been studied at ELartoum, Melut, 
and Taufilda. The disease appears to be of a chronic nature, the principal symptoms being 
extreme anasmia, especially visible in the blanched, glistening conjunctival surface ; weakness, 
emaciation, running from the nose, and, occasionally, dribbling of urine. The last condition 
is probably dependent on muscular weakness. Fig. 63 gives a good idea of an animal 
suffering fi-om the disease. Notice the dull, listless, half-closed, and sleepy eye, the prominent 
ribs and hip bones, and, what is rather constant, the atrophic hne in the shoulder hump. In 
the later stages the head is held low, and towards the end there is complete collapse, the 
animal lying doAvn and refusing to rise, the skin cold, the coat roughened, urine and 
fceces passed involuntarily, and the respirations noisy and rapid. At this stage the animal 

• It IS important to note that Todd mentions the occurrence of a case of Sleeping Sickness in the Lado 
Enclave. Thompson Yates and Johnston Laboratories Report Vol ATI , New Series, Part 11 , Liverpool, 1906. 
t Brit. Med. Jonr , London, Vol I., 1904, May 28th, p. 1262 
J Lancet, London, Vol. 1 , 1905, Feb. 26th, p 534. 
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may take food, and, indeed, failure of appetite does not at any time seem to be a symptom. 
Careful examination failed to detect enlarged glands towards the root of the neck, but one 
is apt to be deceived by feeling the subcutaneous, gelatinous exudation which is found to 



Fig 63 — Shillux Ox suffering frosi Cattle Trypanosomiasis 


exist post-mortem The first ox fi-om which specimens were obtained died some fifteen miles 
fi'om Khai-toum Smeara of the penpheral blood, liver, and spleen were submitted to me by 
Captain Head. In all of these I found the small trypanosome, since named T. nannin by 



Fig 64. — Stomach of Ov, shounng ulcerated patches of mucous membrane 


Professor Laveran. Captain Head also brought in some of the cerebro-spinal fluid, which 
was centrifuged, and in the sediment streptococci, possibly due to contamination, and altered 
and amoeboid forms of the parasite, were found. The latter resembled those described by 
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Phmmer and Bradford* in bone-marrow in cases of nagana, and by Castellanif fis 
occurring in the cerebro-spinal fluid in sleeping sickness. They were few in number and 
stained feebly. A somewhat pear-shaped, flagellated form was the most striking. 

The second ox also died at a distance. In smears made from its blood trypanosomes 
were fairly numerous. The stomach, which had been placed in spirit, was the only organ 
brought to the laboratories. Attached to it was a small piece of omentum On opening the 
stomach a very curious condition of pigmented ulceration was disclosed, affecting the mucous 
membrane (Fig. 64). Scattered about were dark areas with thickened edges raised above 
the surrounding mucous membrane. The surfaces of these areas were flat and slightly 
depressed, and consisted of what was afterwards foxmd to be altered blood clot. No smears 
were made from these areas, but sections were cut and examined. Beyond a severe bacillai'y 
invasion and the appeai’ance of considerable erosion and destruction of the mucous membrane, 
nothing was found. 

The following are my notes on the condition : — 

“JBxamination of Abomasum or Fourth Stomach — Cardiac end . — Nothing noticeable 
externally. In a small piece of attached omentum there are two enlarged glands about the 
size of peas, rounded, elastic to the touch, pm'ple in colour externally, and deep purple on 
section. The mucous membrane is of a uniform dai'k slate colour, no ecchymoses are present, 
but there are some dark patches, possibly due to post-mortem changes. Studded over the 
surface of the mucous membrane are spots of intensely black pigment (Fig. 64). Each 
of these, in most instances, seems to sun-ound a tmy punched-out-hole, and the pigmentation 
IS most marked in the central depression. A few black granules can, as a rule, be squeezed 
out from the central pits. These granules were found to consist of altered blood. Where 
the patches are moie advanced, they present the appearance of ulcerations. Most of 
these are more or less circular and depressed, but some are m tbe form of ulcerated streaks, 
and all are intensely black. In addition there are a few patches of supei-ficial pigmentation 
in which there is no ulcerative process. 

Central portion . — The condition is veiy similar, but the patches are larger, some of tbe 
ulcerated “ streaks ” being | inch in length. In one or two places the ulcerations appear to 
have healed, leaving depressed and whitish scars surroimded by areas of shght pigmentation. 

Pijloric end . — Nothing noted extenially. The mucous membrane shows a general 
pigmentation of the surface in the form of httle chcular shallow pits vith pigmented 
walls, the pigmentation being very shght. In addition, pigmented ulcers, similar to those 
previously described, are present in considerable numbers, and in some instances a regular 
plug of the black material fills up the ulcer and rises above the surface of the mucous 
membrane. There are also present the superficial pigmentations already mentioned, some of 
which are associated ivith shght erosion. \Yhere the ulcers are marked, their edges are 
thickened. The ulcerative process and the pigmentation are confined to the mucous layer. 
In no instance does perforation seem to have occurred. Size of largest ulcer, f inch by 
I inch.” 

At the time I did not think that these ulcerations, winch rather recalled the lesions 
produced by the swallovong of a corrosive poison, were in any way connected ndth the 
trypanosomiasis. Since then I have had reason to alter that opinion, as will be seen when we 
consider the experimental work vith the trypanosomes of mules. Captain Greig, whom I 

* Bnt. Med. Journ , London, Vol. 1 , 1903, Jnne 20th 
t Journ. Tropic.'il Medicine, Vol. V., 1903, p 1G7. 
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met on his way to England from Uganda, informed me that he had recently found a similar 
condition of ulceration in the stomachs of natives dead of sleeping siclmess. He has 
described and figured this condition in his report to the Eoyal Society.* 

The thh-d ox is that shown on page 116, Fig. 63. The blood was taken at Khartoum 
on 30th October, and as many as two trypanosomes were found in some fields. The animal 
was kept and well fed. On Ith November fresh and stained blood films were examined, hut 
no parasites could he demonstrated. Thereafter, though the blood was centrifuged and 
examined, and though the animal was subjected to four days’ partial starvation, 
trypanosomes were not again found. Eventually, as the owner wished to slaughter the ox, it 
was exchanged for ox No 4, which was examined on 23rd November, when a consideiable 
number of trypanosomes were found, as many as six per cover-glass preparation being 
present This ox continued to show the parasites in its blood, and gradually became 
tliinner and weaker. 

On 3rd December it was found to be very weak "with marked anminia and dribbling 
urine. The urme and faeces were examined for blood, but none was present. The faeces 
were shghtly tarry in consistence, and this and their colour suggested the exatniuation 

On 4th December the ox was found to be in extremis. Tryjianosomes were shghtly 
more numerous in the blood, and as it was feared the animal might die during the night, it 
was slaughtered, and an autopsy performed immediately. 

The piincipal points noted were : — 

(o) The extensive subcutaneous, gelatmous, and pale yellow exudation. Nearly every 
part of the subcutaneous connective tissue was m an oedematous, watery condition, wliich 
was most marked where the sldn was loose, i.e., in the dewlap, behind the shoulders, and in 
front of the haunch. 

{h) The presence of enlai'ged purple heemoiThagic glands about the root of the neck 

(c) The great and general enlargement of the mesenteric glands, wluch were also, 
though to a less extent, heemorrhagic in nature. 

[d) The presence of a certain amount of chronic meningitis affecting the pia arachnoid, 
the pia being somewhat adherenf to the sm’face of the convolutions. There was little 
thickening of the membranes, and no appearance of encephahtis. Indeed, the brain 
appeared markedly amemic. The stomach, which was distended ivith food, presented no 
ulcerative condition, but contained “ hots ” of a different land to any I have seen in the 
Sudan The intestinal tract was normal There was nothing special to note udth regal’d to 
the spleen and liver, wliich were neither congested nor enlai’ged. The heart’s blood showed 
trypanosomes. Fluid from the lateral ventricles of the brain and from the cerebro-spinal 
flmd showed nothing in the way of trypanosome infection. Bile taken with aseptic 
precautions from the gall bladder contained a short stout bacillus m considerable numbers, 
but no flagellated parasites. 

The cow at Melut was picked out by the natives as being ill. The blood was 
collected in tubes containing citrate of soda solution. Such blood showed trypanosomes, 
though these were only found after some searching. 

The Abyssinian cow which aborted at Taufilda, and was in a dying condition, also had 
tr}’panosomes in its blood, but they were not at all numerous Time did not admit of a 
post-mortem examination in this case 


• lleports of the Sleeping Sickness Commission of the Eoyal Soe , London, No VI , p 2CC, Plate VII 
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The trypanosome concerned is a small one. (Plate XIV., Pig. a.) It is not very active Morphoiogj' of 
in fresh films, and I have never seen one traverse the whole field of the microscope. The 
motion IS imdulating, combined with a vigorous lashing to and fro of the anterior part of the 
body, which tapers to a very tiny flagellum. PippUng, and what may be termed spreading, 
movements have also been observed. The parasite advances usually ■\\dth the narrow end in 
front, hut this motion is often reversed, and I have seen one move a considerable distance, 
pushing aside the erythrocytes uith its blunt posterior end A fact which is very noticeable 
is that the trypanosome tends to adhere to the red blood corpuscles Even in a thin field 
this is seen, the parasite seeming to take a delight m hutting and boring at the erjirlirocytes. 

Frequently it gets beneath them and is lost to view, the agitation it produces being the only 
clue to its presence. Having studied this trypanosome, both in the living and stained 
condition, and having conducted a few inoculation experiments on laboratory animals {luIc 
infra), I became convinced that this was either a new and undescribed trypanosome, or was 
identical with the parasite of cattle found by Bruce, Nabarro, and Greig on the shores of the 
Victoria Nyanza in Uganda. Stamed specimens were sent to the Liverpool School of 
Tropical Medicine, but I learn that unfortunately the stam had faded and could not be' 
repeated ivith success. In the meantime I had sent unstained films to Professor Laveran,* to 
whom I am much indebted for his kindly interest, and who, in the Proceedmgs of the 

Biological Society of Paris of 24th 
February, describes the stained try- 
panosome, which he regards, provided 
further experiments piove it to be 
peculiar to cattle, as a new species, and 
which, on account of its - small size, he 
has named T. nanim, i.c., the dwiu-f 
tr)rpanosome. 

His interesting descnption of these 
parasites is as follows . — 

“ The trypanosomes measure 10 
to 14 in length, by 4 to 2 in 
breadth. Theu' structure is that of the 
flagellates of the genus trypanosoma; 
although, contrary to the rule, the 
protoplasm is prolonged on the anterior 
part in such a way that there is no 
free part of the flagellum, or the free 
part of the flagellum is extremely 
short. The undulating membrane is very straight, and in consequence but little apparent. 

The posterior extremity is conical, not draivn out, and in other respects varies somewhat 
The oval nucleus is situated near the centre of the body of the parasite. The rounded 
centrosome, rather large, occupies a position close to the posteiior extremity. The 
protoplasm is homogeneous without granules. 

“ Some forms a little longer than the others show two centrosomes and a flagellum, 
divided to a greater or lesser extent, proceeding from the eentrosomic insertion.” 



* Compt rend Soc. Biol , Paris, 1905, Feb 24th 



120 


TEYrANOSOMIASIS IN THE ANGLO-BGTPTIAN SUDAN 


Inoculation 

experiments 


He proceeds to point out liow different in morpliology is tliis trypanosome from 
T. Brticci and T. Evansi. He compares it tvitli T. Thcilcri, the giant trypanosome of South 
African cattle, and concludes hy remarking that while very distiuct from T. Thcilcri, 
T naniim approaches it in being peculiar to cattle, so far as is at present known. 

I have little to add to the above description, {vide Plate XIV., Pig. a.) 

The photo-micrograph (Fig 65), for which I am mdebted to Dr. Beam, chemist to the 
Laboratories, gives a very fair idea of one of the shortest forms of T. nanuvi. It shows it 
to be a short trypanosome ivith hardly any free flagellum visible, but is not quite typical in 
that the posterior moiety is rather broader than is usually seen. 

I append measurements I have made of a form whose total length was 14 p. 


From posterior end of body to centre of centrosome . 1 2 /r 

From centre of centrosome to nucleus 4 2 /i 

Nucleus 1 6 

From nucleus to beg innin g of flagellum 6 6 /t 

Free flagellum 1 4 

Breadth behmd nucleus 2 


I agree that the protoplasm is homogeneous, though it sometimes stains irregularly, as 
evidenced in Fig. 65, while m forms kept in vitro granules appear, for the most part 
anterior to the nucleus In such forms the vacuole in the neighbourhood of the 
centrosome may be found large and very evident Sometimes a portion of the free edge of 
the undulating membrane is clearly visible, bunched as it were upon the back of the 
trypanosome and lookmg Like a loop. As a rule, however, the undulating membrane can 
scarcely be seen save m the living pai’asite. I have worked with specimens stained by the 
Leisliman-Eomanowsky method, which answers admirably if the stain be strong and staining 
prolonged. After fixing with the alcohohe stam m the usual way I am in the habit of 
adding an equal quantity of distilled water and allowing the stam to act for from twenty 
minutes to half-an-hour or even longer. 

I have cai’iied out a few expeiiments in vitt'o which may be mentioned here, though 
the study of the trypanosome is yet far from complete, owing to lack of material and press 
of other work Hence cultivation experiments have not been attempted. 

In citrated blood kept at a temperature of 22° to 23° 0 , no change in the trypanosomes 
was visible after twenty-four hours. They remained lively and stained well. After seventy- 
two hours at a temperatui'e of 25° C , changes were observed to have occurred, the posterior 
ends of the parasites having become swollen, while the organisms were sluggish and 
evidently degenerating 

Tr}q)anosomes disappeared in 24 hours from sterile citrated blood which had been 
exposed to a temperature of 16° C 

The trypanosomes from the Melut cow remained alive m non-sterile citrated blood at a 
temperature of about 35° C for twenty-four hours. They underu^ent longitudinal division, 
forms -svith two centrosomes and two nuclei being seen. In these the undulating membrane 
was more apparent than usual. 

Inocnl-ation Ea:^)cri7ncnts From Ox jTo. 1 — O'o c.c. citrated blood, i.e. about 0 25 c.c. 
blood, was inoculated subcutaneously into a monkey ( Ccrcopithccus sahccus) on 30th October, 
1904. 

On the same date a rabbit received 1 e c. of citrated blood. These animals never 
showed any symptoms of the disease, and though their bloods were repeatedly centrifuged 
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in the hsematocrit tubes, and carefully examined both in the fresh and stained condition, no 
trypanosomes were foimd. 

From Ox No. 4. On 23rd November a rabbit received 2 c.c. of blood containing a 
considerable number of trypanosomes, six to the microscopic field (emplo^dng Leitz, obj. 6, 
oc. 4, without ocular diaphragm), and a monkey {Ccrcopitliecxis) received 1 c c. The result 
in the case of these animals was also negative, though they remained under observation for 
two months. 

On 4th December a brown pariah dog received 2'5 c.c. of fresh blood subcutaneously 
at a time when trypanosomes were fairly numerous. 

A black pariah dog received as food large pieces of the hver and spleen and several of 
the enlarged glands, all soft food be it noted. 

These experiments also proved absolutely negative. 

On 29th December the last-mentioned rabbit happened to be kilied accidentally A 
post-mortem was performed immediately, but no trypanosomes were found in the blood or in 
any of the organs It would appear, then, that dogs, rabbits, and monkeys {Cercopithecm) 
are not liable to infection with T. namom, though it must be confessed that the number of 
experiments was too small. As it was desired to institute further experiments, the cow from 
Melut was brought to Khartoum, arriving there on 4th March, 1905, along mth her calf. 
The blood of both animals was examined, but no trypanosomes were present 

The cow, and there was no doubt as to her identity, was in very poor condition and 
presented all the symptoms of the disease, but repeated centrifuging of considerable quantities 
of blood failed to reveal the parasites. On 7th March, 1905, 4 c c. of the cow’s fi'esh blood 
was inoculated subcutaneously into her calf, but though numerous examinations have been 
made of the blood of the latter, T. nanum has not once been found. Nor has the cow again 
exhibited trypanosomes up to the time of writing (December, 1905). She was well fed and 
steadily improved in health and appearance. In this connection one must note that the 
Uganda experiments indicated that there is no transmission of immunity from a trypanosome 
infected animal to her offspring and that an apparently recovered animal may months later, 
as a result of lowered vitality, again exhibit infection (iride Lancet, May 14th, 1904). 

A sample of her miilc was analysed by Dr. Beam and yielded the following figures : — 
Total solids 21'5 per cent. 


Eat 11’2 „ „ (a very high figure). 

Solids not fat 10'3 „ „ 


I had neither the time nor the means at my disposal to conduct an extensive series 
of cattle inoculations, nor was I able to secure other cattle suffering from trypanosomiasis. 

Taken in conjunction with what was found in Ox 3 it would, however, appear that 
T. nanum is in the habit of disappearing for long periods from the peripheral blood, and 
I am strongly mclined to think that spontaneous cure may occur. It is possible that, under 
favourable conditions, such as removal from on endemic area and plenty of good food 
ensured, a trypanosomicide is produced in the blood which proves fatal to the parasites. 
Supposing for a moment that this be the case, it may prove possible to utilise the sera of 
recovered cattle as a therapeutic agent, I hope yet to be able to exploit this field of research 
which, though already explored to some extent in the case of other tr)panosomes, seems 
well worth investigating in the case of a new and undoubtedly somewhat benign form like 
T. nanum. A proper animal house, however, would be required, and more assistance than is 
at present available, while the undertaking would be somewhat costly, as I have not yet 
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found a laboratory animal liable to infection Mutb tbis trypanosome of cattle One rntlier 
interestmg experiment has, however, been tried. On November 17tb, 1905, the calf whose 
blood was examined and found, as before, free of parasites was moculated Math 1 5 c.c. of 
blood from a monkey This blood was swarming with the long and short forms of the 
trypanosome of mules (probably T. dimoi' 2 }hum), to be presently described, and the experiment 
was carried out to see if the short form in mules was T. nanum which it resembles. It 
would have been better to try the experiment fr-om this point of view on a clean animal, but 
none was available. 

On November 23rd, for the first and, as it tmned out, the last time, a few long forms 
were found in blood taken from the ear Since then the calf has remamed fat and well, and 
its blood IS free from parasites. 

m. — The Disease in Mules 

rv. — PnoTHYLAxis AND Tbeatment, etc 

III. For the study of trypanosomiasis m mules there have been available the stamed 
slides of blood prepiu'ed by Captain Head fr-om mules which were brought from the Bahr- 
El-Ghazal. The mam source of material was, however, found in the three mules suffering 
from the disease at Taufilda. As stated, a dog was inoculated from one of these animals 
and brought to Khartoum, where it developed the disease The symptoms and post-mortem 
appearances in mules have been very carefully descnbed by Captain Head.* The 
accompau}dng photogi-aphs, Figs 66 and 67, kmdly given me by Colonel Griffith, P.V C , 
demonstrate tiie aspect of an affected animal in an advanced state of the disease. 





Fig OG — AIulk Affectbd with Tkipanosomiasis 

Note the hanging head, the dull and listless eye, the roughened, staring coat, the 
prominent ribs, the general aspect of hopeless resignation, and the hind leg piojected from 
the body, a sign of ■weakness or of giddiness 


• Journ Comp. Path, and Thcrap., Edinburgh and Glasgow, 1904, VoL XVII , p 200 
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Tlie blood of the mules seen at Taufilda literally swarmed ^^dtb trypanosomes, and 
was tbin, greasy, and difficult to spread on tbe slide. One animal died but bad decomposed 
before we got word of its decease. Tbe death of a second enabled a post-mortem to be 
performed. Tbe most marked change Avas in tbe meninges Avbicb were much thickened, tbe 
dura being very adherent to tbe skull. Tbe brain Avas congested and tbe cerebral vessels 
gorged Avitb blood. 

Otherwise but b’ttle was found, tbe spleen not showing any increase in size or marked 
congestion. Tbe bver was fatty. Unfoidimately the stomach Avas not opened, a regrettable 
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oversight on my part. It looked healthy viewed externally. There was no gelatinous 
subcutaneous exudation nor Avas the connective tissue cedematous. 

From the tliird mule the dog Avas inoculated, about dee. being given subcutaneously 
on Januai'y 16th, 1905. On January 22ud, 1905, trypanosomes Avere for tbe fii-st time 
found in this dog’s blood. Slides of the mule’s blood Avere sent to Professor Laveian, who 
describes the forms found in the same article as that m Avhich he deals A\ith T. namm, 
the trypanosome of cattle. 

After remarking that the parasites Avere ver}"^ numerous, he proceeds to distinguish 
tAvo types. 

“ A. Small forms measuring 12 to Id in length by 1-5 /i to 2 5 /t in breadth. 
These trj^anosomes recall very much the appearance of the small forms of 
T. dimorplwn. The protoplasm is prolonged as far as the extremity of the flagellum, 
which in consequence does not exhibit a free part. The undulating membrane is 
more developed than in T. nanum and causes the parasite to present an even more 
“ stunip}^ ’ aspect. The nucleus is situated sometimes at the centre, sometimes at the 
junction of the posterior AAdth the middle third. The protoplasm contahis chromatin 
gianiiles and these are sometimes A^ery numerous. Forms in piocess of diA'isiou are 
encountered AAuth tAA'o centrosomes and one nucleus, tAvo centrosomes and tAA'o nuclei, etc. 
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“ B. Large forms measuring 21 to 30 yj in length by 2 /x in breadth. Those forms, 
in which the flagellum exhibits a very long free portion, bear a great resemblance to 
T. Evansi. The posterior extremity is usually elongated, the protoplasm is homogenous 
and with but few granules. Eorms undergoing division by separation into two elements 
are found. 

“ It is to be noted that intermediate forms between the small and the lai’ge 
trypanosomes are wanting ” 

From a study of nmnerous preparations both fresh and stained I am in a position 
to add a few additional notes to the above. 

In fresh blood both forms of trypanosomes can be clearly made out. The long forms 
are much the more active, dartmg rapidly hither and thither, lashing vigorously with their 
flagella, and displacmg the red blood corpuscles. They can advance with either the anterior 
or posterior end m front, though their longer exciu-sions are made with the flagellum “ going 
on before.” 

Occasionally one of these long active forms may be seen to traverse the field of the 
microscope, but this is not common The body of the trypanosome frequently bends upon 
itself so that it presents the appearance of a tiny corkscrew for the fraction of a second, and 
then, stretching out, the parasite shoots across some space amongst the coi-puseles, and 
plunges wnithing and lashing amongst a group of startled erythrocytes. 

In the fresh state the undulatmg membrane is not very well defined in these long forms. 
They do not present a granular aspect. The short forms on the other hand are, as a rule, 
distinctly granular and are much more sluggish m their movements. They tend to hang 
about the same spot and their excursions are limited, rather resembling those of T. nanum. 
They also can advance with either end in front, but their body movements are more of a 
rippling or undulating type. It often looks as though a series of shivers was running along 
the protoplasm. 

Their undulating membranes are well marked, and the rounded posterior ends are very 
distinct On* staining with Leishman-Eomanowsky, used strong and for a considerable time 
as in the case of T. nanum, the difierences in structm’e between the two forms are well 
emphasized. Points to which Laveran in his short note does not refer, are the well-known 
“ pike-head ” form of the posterior end of a typical long trypanosome, and the fact that the 
centrosome of the long form is not as large as that of the small. 

In some of the short forms the nucleus seems almost to touch the centrosome, wlule 
“ bunching ” of the undulating membrane is often well seen. I have noted curious forms, 
possibly distorted, with square-cut posterior ends, and more than once have seen a short 
form with no granules visible. 

As a rule the granules are in the posterior moiety, i e., between the nucleus and the 
centrosome. In some instances the possession of these chromatin granules is almost the 
only point enabling one to distinguish this trypanosome from' T. nanum. I have also noticed 
dividing foims, and it is not uncommon to find two short forms lying "with their posterior 
ends in close contact — ^possibly a preliminary stage to conjugation, more hliely the terminal 
stage of a division. 

In the mule’s blood I did not observe conjugating or agglutinating, or involution forms- 
I agi-ee that the long forms measure from 21 to 30 fi, but some are as narrow as 1‘4 /x at 
their thickest portion. 
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I append a very average set of measurements ; — 

From postcnor end to centrosomc , . . . 2 8 /x 

From centrosomc to nucleus . 7 M 

Nucleus . , . . .... 2 8 p 

From nucleus to root of flagellum . 4 2 U 

Flagellum . 6 to 10 p 

Tliere is mncli variation amongst these long forms, but as a general rule the flagella 
stain admirably, and complete measurements can easily be made. Here are tbe flgures for 


one of tbe short forms of a total length of 14 p, m which the nucleus was at the junction of 
the posterior and middle third : — 

From posterior end to centrosomc ... . . 1 4 p 

From centrosome to nucleus . ... .. . 14p 

Nucleus ... . . . 2 8 p (large) 

From nucleus to root of flagellum ... 7 p 

Flagellum . . . .... 14 p 

I have found shoil forms to vary in length from 12 p to 15'4 p, and in breadth from 
1'4 p to 2-5 p. 

As Professor Laveran points out in T. dimorphum, the trypanosome of horses in 
Senegambia there also exist two forms, a long and a short. He asks if this and the mule 
tr}'panosomes are identical. He regards it as possible, but mentions the fact that, while the 
short forms of the mule trypanosome resemble the short forms of T. dimorphum, the long 
forms of the former difier a little from those of the latter, mainly as regards the flagella^ 
which, as a rule, are short in dimorphum. He adds, however, that variations occur and 
that Dutton and Todd* have described free flagella in the large form of T. dimoiphnm. Not 
only ai-e they described, but they are figured both in photo-micrographs and coloured plates, 
and I must say that my flint impression was that I was deahng with T. dimoiphum or some- 
thing very hke it. To ray mind the long forms more resembled the long forms of 
T. dimorphum than they did 2\ Evan si, but then my eompaiisons were made from photographs 
and coloured drawings. Laveran goes on to advance another hypothesis, namely, that the 
mules may have been infected with two different species of trypanosome, and he cites the 
work of Cazalbouf who in the French Soudan found horses to be the victims of a double 
infection. 

There seems no reason why this might not occur, and as regards the short forms one 
at once thinks of T. nanum, as the mules had come from the Itang districi along noth the 
herd of cattle, amongst which was the cow harbouring those flagellates. This cow aborted 
and died as already described. 

In order to try and settle this vexed question and to enable one to test certain 
therapeutic measures animal inoculations have been conducted. 

As mentioned, a Shilluk dog, whose blood was previously tested and found normal, 
was inoculated from one of the mules at Taufikia, receiving 4 e.c. of undiluted blood 
subcutaneously. It was brought at once to Khartoum, where a fly-proof animal house has 
been erected, and there it developed trypanosomiasis, the parasites appearing in the blood 
after an incubation period of about seven days. 

From this dog, whose blood exhibited the same state of things as was found in the mule, 
various passages of the parasites have been made. Those performed up to the present time 

* First Eejjort of the Trypanosomiasis Expedition to Senegambia, 1902, Liverpool, 1903. 
t Fee. do Mid. Vit , Paris, 1904, Oct 15th. 
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are shown in the annexed table (p 127), and it is proposed to deal Avith each experiment in 
tnm and then to consider the result as a ivhole. 

In each instance, nith one exception due to a mistake, the blood of the experimental 
animal was carefully examined prior to inoculation. 

Exp. 1. , Dog 1. — Young Shilluk dog, about eight months ‘old. 

January 16i/(, 1905. 4 c.c. fresh blood of mule injected subcutaneously. 

January 22nd. Trypanosomes found in the peripheral blood. 

Febmary %th, found dead. 

This dog ran what proved to be a very typical course for the disease in dogs 
characterised by progressive anmmia, weakness and emaciation with, in the later stages, 
double comeal opacity. Towards the end the creature had become a veritable skeleton. 
The appetite did not fail till j'ust before death and no nervous symptoms, except increasing 
drowsiness, were noted, nor was there any oedema or effusion. 

At the autopsy, the most noticeable feature was a large effusion into the pericardium 
Being ill at the time I did not see the post-mortem, but I understand that no gastric 
ulceration and no enlargement of glands was found. 

I believe this may have been due to the fact that the dog, a young animal, died at a 
comparatively early stage in the disease. The blood was noted as bfeing very thin and greasy. 

The following is the temperatiue record from January 30th, taken per rectum, about 
noon of each day, 102-8° F., 103°, 102°, 104-6°, 101-6°, 103 2°, 98 8°, 98-4°, 101-2° It nviII 
be noted there was a lowering of the body heat towards the end of life. 

Exp. 2 Dog 2. — Inoculated subcutaneously from Dog 1 on January 23rd, about 
2 c c citrated blood being given. Blood examined for the first time on February 4th, when 
trypanosomes found. For a few days prior to this the dog had shown signs of commencing 
emaciation. At a slightly later period it exhibited to a slight extent the so-called “ bull-dog 
head ” appearance, but this cephalic oedema passed off, possibly under treatment for this 
animal was given chrysoidine {vide infra). 

Some oedema of the fore-legs and paws was noted on February 9th, but it was also transient. 

Double comeal opacity was observed on February 12th Despite treatment the disease 

progressed and the dog was found dead, 
stiff and cold on the morning of Feb- 
mary 20th. 

Post mortem the only thing of 
note was the enlarged spleen, which 
measured 9 inches (23 c.m.) in length 
and in wliich the follicles were en- 
larged and prominent. A fuller 
account of this dog will be found later 
when the chrysoidine treatment is 
discussed. There was no gastric ulcer- 
ation. The trypanosomes before treat- 
ment was commenced presented no 
differences from those found in the 
mule. Both forms were present. 

(Dcsenptions of caypeidmcnts con- 
tinued ony. 133. j 



Fig C3— Moskf^ Afffctfd vmtii Tripanosomiasi*; of Mules 



Table of Inoculation Experiments 
Trypanosomes of Mule Trypanosomiasis mule craujihaj 

Exf . I 
Dog 1 
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TRYPANOSOMIASIS IN THE ANGLO-EGYPTIAN SUDAN 


TE.YPANOSOJIE OP MULES 
Inoculation in Doos PmsT Passage 


Animal 


Exp 1 — 
Shill u k 
Dog 1 
Young 
Animal 


Exp 2 — 
Dog 2 


Exp 6 — 
Dog 3 


Exp 9 — 
Dog 4 


Date, Source and 
Mode of Inoculation 

Date of 
Appearance 
oi Parasites 
in Blood 

Number of 
Parasites seen 
and Pcriodicitj 

Treatment 

Result 

• 

Post-mortem 

Remarks 

June 16, 1905 — 
Subcut injec- 
tion. Prom 

Mule (Taufi- 
kia) 4 c c 

Jan 22, 
1905 

Swarming , 
constantly 
present 

Nil 

Death 

Blood greasy , 
no gastric 
ulceration , 
no enlarged 
glands , peri- 
cardial effu- 
sion 

Comealopacity 
present ; fall 
of temperature, 
ante-mortem 


Second Passage 


Jan 23 — 2 c c I 

Pound 1 

Swarming , 1 

C h r y- 1 

Peb 19 — 

by snbeut ' 

Peb 4 1 

constantly ! 

soidine ' 

Death 

injection 
Prom Dog 1 

1 

PirstEx- 
a m 1 n a- 

tion 

present 

(Merck’s) 



Thibd Passage 


Peb 18—2 

Peb 25 

Swarming , 

C h r y- 

Marchs — 

c c by subcut 


constantly 

soid me 

Death 

injection 
From Dog 2 


present 

(Merck’s) 



PouBTH Passage 


Feb 26 — 5 c c 

March 4 

About one 

Nil 

March 23. 

by subcut in- 

— First 

per field 


— Chloro- 

jection Prom 

Examin- 

at first. 


formed- 

Dog 3 

ation 

swarming 
later, con- 
stantly pre- 
sent 


in ex- 
tremis 


Enlarged 
spleen , no 
gastric ulcera- 
tion 


Enlarged liver, 
spleen, and 
thymus , ne- 
phritis , serous 
effusions , no 
gastric ulcera- 
tion 

Enlargcd^leen; 
gastric ulcera- 
ation ; spirilla 
in blood clot, 
and ulcerated 
surface 


Corneal opacity 
present and 
transient 
cedema 


Slight corneal 
opacity , possi- 
bly overdosed 
with chrysoi- 
dinc 


Comeal opacity! 
cataract pre- 
sent 


Fifth Passage 


Exp 13 — 

March 18 — 

March 

About 12 

C h r y- 

Apnll — 

E nlarged 


Dog 5 

2 5 c c by sub- 
cut injection 
From Dog 4 

23 —Not 
prese nt 
March22 
Incuba- 
1 1 0 n 5 
days 

per field 
at first, 
constantly 
present 

soidine 

(Merck’s) 

Chloro- 
formed 
in e X- 
tremis 

spleen, liver 
and mesen- 
teric glands , 
gastric con- 
gestion Spir- 
illa present 

•• 


TRYPANOSOME OP MULES 


Second Passage 


Inoculation in !Monkexs {Ccrcopitliccits sahacus ) 


Animal 

Date, Source, 
and Mode of 

1 Inoculation 

1 

Date of 
Appearance 
of rarasites 
in Blood 

j 

Number of 

1 Parasites seen 
; and Periodicity 

1 

Treatment 

Result 

Post-mortem 

Remarks 

1 

Exp 3 — 
Monkey 1 

Peb 1 — 1 c c 
by s ub c u t 
injection. 
Prom Dog 1 

. 

Feb 12 — 
First ex- 
am 1 na - 
tion 

2 or 3 per 
fieldatfirst 
then nu- 
merous, 
probably 
constant 

Nil 

Peb 15 — 
Sudden 
death 

Splcenandliver 
enlarged, gas- 
tric ulcera- 
tion ; altered 
blood in 
stomach 

Sudden aggra- 
vation of 
symptoms on 
Fob. 15 , 
marked som- 
nolence. 


Thibd Passage 


Exp. 8 — 
Monkey 2 


Feb 15.-2 5 

Feb 21 

Swarming. 

Chrysoi- 

Mar. 8 — 

Gastric ulcera- 

c c by subcut. 


20perfield; 

dine 

Chloro- 

tion and ulcer- 

injection. 
Prom Monkey 

1 

i 


constantly 

present 

(Slerck’s) 

formed in 
extremis 

ation in the 
csBCum and 
lower end of 
ileum, spleen 
congested 


Markedcedema 
of scrotum 
present. 
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Fourth Passage 


Inoculation in Monkeys — conhmied 


Animal 

Date, Source, 
and Mode of 
Inoculation 

; Date of 1 
Appearance i 
1 01 Parasites 1 
1 in Blood 

Number of 
Parasites seen 
and Periodiaty ^ 

Treatment 

Result 

Post-mortem 

Remarks 

1 

Exp 10 — 

March 8 — Ic c ! 

Mar.l3— 1 

Fctc at first; 

1 

Sernm of 

Mar 19. — 

Congestive 

Convulsions 

Monkey 3 

by subcut in- 1 

For first 

swarming 

' Water- 

Chloro- 

patches in 

following 

jection. From | 
Jlonkey 2 

i 

time In- ! 
cubation 

1 6 days 

1 - 

later ; con- ) Buck 
stantly , 
present j 

Sixth Passage 

formed in 
extremis 

stomach 
Spleen and 
liver con- 
1 gested 

treatment. 

Exp. 17. — 

March 27. — 1 

Apr. 3 — 

2 or 3 per 

Serum of 

May 1. — 

Ulcer ini 

1 “Tadpole” 

Monkey 4 

1 

1 

c.c. by subcut 

For first 

field at 

Water- 

Pound 

cJEcum. Bac- 

forms present 

in] ection. 
From Dog 5 ^ 

time 

first , dis- 
appeared 
under 
treatment 

Sixth P 

Buck 

ASSAQE 

dead 

terlal invasion 

1 at one stage. 

Exp 21. — 

AprillO — Ic c 

Apr 17 — 

1 or 2 pet 

Nil 

May 15 — 

Ulceration of 

Typical spirilla 

Monkey 6 

by subcut in- 
jection From 
Ilabbit 2 

Nil on 
16th 

field , nu- 
m e r 0 u s 
later, con- 
stantly 

present 

1 1 

1 1 

Seventh 

1 

Passage 

Chloro- 
formed in 
extremis 

1 

stomach, 
ctecnm and 
small and 
large intes- 
tines ; spirilla 
present 

only found in 
smears from 
ulcers in 
ileum 

Exp 26, — 

April 24 — 1 

Apr. 29 

1 

Consider- 

1 Sernm of ' 

1 May 14 — ^ 
Pound 
dead 

1 

Congestion and ] 

Cerebral htem- 

Monkey G 

i 

c c by Bubcut 
injection 
j From Jlonkey 

1 ^ 

able, swarm- 
ing later 

1 

1 

Seventh 

'Water- 

Buck 

i 

Passage 

blood clot m j 
stomach, i 
ulceration in 

1 ilenm; spirilla 

1 seen in fresh 

1 smear, not 
in stained 

orrhage (sn- 
pm-cortical) 

Exp. 30 — 

May 15 — •23 

May21.— 

Consider- 

Nil 

June 10 — 

General cn- 

Corneal opacity 

Jlonkey 7 

c.c. by subcut 
injection. 
From Monkey 

5 

Examined 
for first 
time 

able; con- 
stantly 
present 


Found 

dead 

largement of 
mesenteric 
glands 

present 


Eighth Passage 


Exp. 32 — 
Monkey 8 


May 23.— -25 

Juno 7. — 

6 or 7 per 

C h r y - 

June 24 — 

Ulceration of 

c c. by subent 
injection. 

Examined 

field, con- 

soidine 

Pound 

lower end of 

for first 

sta ntly 

(extra) 

dead 

small intestine; 

From Monkey 

7 

time 

present; 
diminished 
in number 
during 
treatment 

soluble ; 
? form, 
d i B c 0 n- 
tinned 
June 20, 
1905 


brain not 
yellow 


Somnolence not 
ivell marked 


Ninth Passage 


Exp. 34 — 

June 15. — '25 

June 21 — 

Fairly nu- 

Nil 

1 July 16. — 

Monkey 10 

c.c. by Bubcut. 

Examined 

merous; 

constantly 


Found 


injection. 

for first 


dead 


From Monkey 

8 

time 

present 




Tenth Passage 


Exp. 36 — 
Monkey 12 

Aug. 14. — ‘6 
c.c. by subcut. 
injection. 
Prom Llonkoy 
10 

Aug. 24 — 
Examined 
for first 
time 

Largeinfcc- 

tion 

Nil 

Ang' 29. — 
Found 
dead 

Exp. 36. — 
^Monkey 13 

A n g 2 9 — 
From heart’s 

Never 

Eleventh Passage 

! 

1 


Gastric nlcera- 
tion ; conges- 
tive patches in 
ileum ; smertrs 
negative 

Apical " pnen- 
monia; no 
special points 
noted 


blood of Mon- 
key 12 


Failure 

infect 


to 
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Inoculation in Monkeys— coxii/tifCf? 


Eleventh Passage 


Animal 

Date, Source 
and Mode o{^ 

1 Inoculation 

iDate of 
Appearance 
or Parasites 
in Blood 

Number of 
Parasites seen 
and Periodicity 

Treatment 

1 

Result i 

1 

1 

Post-mortem 

1 

Remarks 

Exp 44 — 
Monkey 14 

Aug 17 . — 
Prom Qerbil 
24 

1 

Aug. 22 

Severe in- 
fection 

Twelfth 

Nil 

Passage 

Sept 3. — 
Chloro- 
f ormed 
in ex- 
tremis 

^Marked gastric 
ulceration , no 
spinlla 

Disease ran 
rather a rapid 
course 

1 

Exp 45 — 
!Monkey 16 

1 

Sept. 3. — ‘25 
c c by subcut 
injection. 
Prom Monkey 

1 14 

Sept. 15 — ■ 
First ex- 
amination 

! 

Consider- 
able, none 
found on 
Sept. 30 

Thirteent 

Nil 1 

1 

H Passage 

Oct 14 — 
Found 
dead 

1 

Ulceration and 
inflammatoiy 
induration in 
small and 
large intestine 


Exp 46 — 

Oct 6 — 6 c c. 

Oct. 17 — 

Swarming, 

0 b r y - 

Oct. 22 — 

Liver and 

Brain and 

Monkey 16 

by subcut in- 
jection From 
Monkey 15 

First ex- 
amination 

constantly 

present 

soidine 

(Merck’s) 

Died 

spleen enlarg- 
ed and con- 
gested, no 
ulceration 

spinal cord 
stamed slightly 
yellow 


Fourteenth Passage 


Exp. 48 — 

Oct 22 — From 

Oct. 28 

Large num- 

Nil 

Nov 16. — 

In bone mar- 

Monkey 19 

heart’s blood 
of Slonkey 16 


ber pre- 
sent, con- 


Died 

row , L -D 
forms present; 



stant ly 
present 



no ulceration 



Fifteenth Passage 


Exp 49 — 
Monkey 20 


Nov 16 — Prom INov 29 — 

Consider- 

C h r y - 

Chloro- 

^lesentcric 

heart’s blood Examined 

able 

soidine 

formed 

glands hffim- 

of ^lonkey 19 | for first 
time 

1 

1 


(Merck’s) 

in ex- 
tremis , 
death 
probably 
hastened 
by chry- 
soidine 

oiThagic,L -D, 
forms present 


L -D forms, 
probably tho 
young forms 
of Lingnrd 


Brain, spinal 
cordand nerve 
trunks a bril- 
liant yellow 


Sixteenth Passage 


Exp 61 — 
Monkey 21 


Not 21. — '5 
c.c injected 
subcut From 
Monkey 20 


TRYPANOSOME OF MULES 
Inoculation in Jerboas (Jaculm Oordoni) Second Passage 


1 

AnimM i 

' Date, Source, and 
. Mode of Inocula- 
1 tion 

1 

Date of 
Appearance 
of Parasites 
in Blood j 

1 Number of 

1 Parasites seen j 
* and Penodiaty i 

[ 1 

Treat- | 
ment ' 

Result 

1 

1 

j Post-mortem 

Remarks 

Exp 4 — 
Jerboa 1 

Eeb 3 — Few ] 
drops by sub- | 
ent injection 
Prom Dog 1 

Never 

1 

Nil 

1 

Death 
in 4 8 

hours 

N 0 evidence of try- 
panosome infec- 
tion 

[ Harboured Sceiiio- 
gregarinaBalfoun 

1 (Laveran) ' 

1 


Exp 11 — 

Feb 22 — A 

Pound 

Jerboa 2 

few drops by 

j)ost-mor- 


subcut injec- 

tem on 


tion Prom 

Feb 28 , 


ilonkey 2 

not pre- 
sent Feb 
26 


Fourth Passage 


Nil 

Feb 28— 

Gastric ulceration; 


Found 

trypanosomes 


dead 

found in blood 



from heart 


Ditto 


Sixth Passage 


Exp 19 — 

March 22— A 

iMarcb 25 

4 or 6 per 

Nil 1 March 28 

Gastric ulceration , 

Jerlxia 3 

few drops by 

— Forfirst 

field ; con- 

! — Death 

enrions “ruddy” 


subcut injec- 

time 

stan tly 

I 

‘ 

forms in stomach 


tion Prom 


present 


smears 


Qerbil 2 



1 



Ditto 
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Inoooi:,a.tion m Babbits 


Thihd Passage 


Animal 

Date, Source and 
Mode of Inocula- 
tion 

Date of 
Appearance 
of ParasIte^ 
in Blood 

1 , 

Number of 

Parasites seen 1 
and Penodidti 

1 

Result 

1 

Post-mortem 1 Remarks 

1 

1 

Enp 7. — 
Babbit 1 

Feb 18 — 5 c c. 
by snbeut 
injection. 

1 From Dog 2 

Never 

j 1 

Nil 

j 

March 3 — ! 
Died dur- 
ing night 1 

1 1 

1 

Dccompased , liac- Only symptom was 
teriahnvasion,no progressi\e cnia- 
trypanosomes in ciation 
smears 


Fifth Passage 


Exp 12 ‘ — 

!March 4 — 1 5 j April 4 — 

1 per cover- 

Nil 

Babbit 2 

c c by subent | For first 

slip atfirst, 



injection time 

mcrcased 



From Dog -4 ! 

in numlier 



1 

later 



April 11 — 
Killed by 
nccident 


Decomposed ; bac- 
terial invasion ; 
no trypanosomes 
in smears 


Marked conjnnc- 
tivitis and 
blepharitis ; fall- 
ing out of hair 
round the eyes 


Inocolation in Goat 


Fifth Passage 


March21 — Ic c 

March 30 

[ 1 per cover 

1 Nil 1 Mav 31— 1 

I ncreasc of cerebro- 

by snbeut in- 

— For 

slip, never 


Ch loro- 

spinal fluid which 

jection From 

first time 

i more than 


formed 

v as cloudy , en- 

Dog 4 


2 present ; 


in extre- 

largedmcsentenc 



often ab- ] 


mis 

glands 



1 sent 



1 


^Myelocytes and 
eosmophile myelo- 
cytes present 


Inooulation in Bat (Mtis dccumanus) Seventh and Eighth Passages 


Exp 23 — 

Aprill2 — Ic c 

Never 

1 

! 1 1 

1 


Batl 

I From Qcrbil 
10 


1 

1 


! 

Failure in both 

Exp 23(1 — 

April22 — Icc 

Never 



April 23— 

, Bacterial inTOSion 

experiments 

Bat 1 

From Monkeys 



i 

Found 

dead 

I 


Inoculation in Calf 


Fourteenth Passage 

i 

Exp 47 — 

Oct 10 — 1 6c c. 

lOct 23— 

A few pre- 


Dec 10— 

1 No infection save 

Calf 1 

by snbeut in- 

For first 

sent ; van- 
ished later 


Animal 

' tcmporanly 


lection From 

time 


well and 

, 

1 

Jloncy IG 




fat 

1 


TBYP^GNOSO^rE OF ilDLES 
Inoculation IN Qerbils {OerbiUm 2 Hiy^'’'yus) Second Passage 


Animal 

Date, Source and 
Mode of Inoculation 

! 

Date of 
Appearance 
ofPara5Ues 
in Blood 

Number of 
Parasites seen 
and Penodiaty 

1 

Treatment 

1 

Rtsult j 

Post-mortem 

Bcmnrks 

Exp. 6. — 
Qerbil 1 

1 

Feb 1 — A few 1 
drops by sub- 
cut injection ! 
1 From Dog 1 

Never 

1 

1 

( 

1 

1 

i 

! 

1 

1 

] 

Failure to infect 

i 

Exp 5a — 
Qerbil 1 

LaterfromDog j 
2 and Dog 3 ; 
second and 
third passages 

? 

Swarming ; i Nil 1 

constantly i 1 

present ' | 

1 i 1 

Fifth Passage 

Death j 

) 

1 

1 1 

No gastric ; 

ulceration 1 

1 

1 

; Error in in(X!- 
1 nlation 

Exp. 14 — 

j March 4 — A 

j Mar.7 — 

A few at 

Serum of 

Mar. 24 

. Stomach dccom- 

Slight illness 

Qerbil 2 1 

few drops by 

1 For first 

first ; then 

Water- 

— Found ' 

1 po«cd ; spleen 

compared with 


1 iiitraperi- 
toneal injcc- 
I tion From 

1 Dog 4 

\ time 

1 

swarming, 

constantly 

present 

1 

Fifti 

Buck 

I Pass.vqe 

dead 

i 

] 

i 

j enlarged 

, intensity of in- 
fection 

1 

i 

Exp 1C — 

j Idarcb 18 — A 

Mar 22 — 

Fairly nu- 

i Nil 

Apr. 3 

j Areas of con- 

j Granular baso- 

Qerbil 8 

few drops by 
intrapcri- 
j toncal injec- 
tion. From 

1 Dog 4 

, For first ] 
1 time 

merous, 

constantly 

present 

1 

1 

i 

— Found 
' dead 

1 

1 

1 

\ 

gestion in 
, stomach ; 

1 curious iin ol- 
j ution form-- lu 

1 smears 

philia of 

erythrocytes 
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Inocxjlatiok in GeebUiS (continuad) 


Sixth Passage 


Animal 

Date, Source and 
Mode of Inoculation 

Date of 
A^^earance ' 
of Parasites 
iQ Blood 

Number of 
Parasites seen 
and Penodicity 

Treatment 

Result 

1 

post-mortem 

Eemarks 

Exp 18 — 
Qerbil 11 

March 26 — A 
few drops by 
subcut mjec- 
tion Prom 

Dog 6 

j 'Mar 29 — 
For first 
time 

[ Eairly nn- 
merous; 
constantly 
present 

Serum of 
Water- 
Buck 

Apr. 3 
— Found 
dead 

Altered blood in 
stomach ; con- 
gestion , bac- 
terial invasion, 
no trypano- 
somes insmears 

i 

1 

1 


Seventh Passage 


Exp. 20 — 

April 4 — 23 

Apr 8 — 

Fairly nu- 

Chrysoi- 

Apr. 19 

Bacterial in- 

Qerbil 10 

c.c bysubout 

For first 

merous, 

dine 

— ^Pound 

vasion , success 
negative 


injection 

PromMonkey 

4 

time 

mostly 
long forms 
at first , 
varied un- 
der treat- 
ment 

(Merck's) 

dead 


Eighth Passage 


Exp 22, — 

April 10 — A 

April 12 — 

One per 

Chrysoi- 

April 20 

L -D forms in 

Gerbil 12 

few drops by 

For first 

cover slip 

dine 

— Pound 

liver Altered 


snbcut injec- 

time 

at first, 

(extra) 

dead 

trypanosomes 


tion From 


swarming 

soluble ? 


in smears 


Qerbil 10 


by April 
15 





Bmin nnd sp - 
cord stsined 
yellow 


Seventh Passage 


Exp 26 — 

May 4 — A I 

hlayS — 1 

Co n side c- 

Nil 1 

May 10 ] 

Bacterial inva- 

Qerbil 13 

few drops by 

Exam- 1 

ablc num- 


— Found 

sion 


subcut injec- 

med for 1 

ber 

! 

dead 



tion Prom 

fl r 8 t 1 


1 



1 

Monkey 6 

time 


1 

1 



Decomposed 


Seventh Passage 


Exp 27 — 

May 4 — A 

May 8 — 

Consider- 

Nil 

lilay 21 — 

No ulceration ; 

Cultures on 

Qerbil 14 

few drops by 

Bxa ra- 

able num- 


Chloro- 

many para- 

blood agar 


snbcut injec- 

ined for 

ber 


formed 

sites, long and 

failed 


i tion From 

first 



for cul- 

short forms m 



1 Monkey 5 

time 



ture work 

heart’s blood 



Seventh Passage 


Exp 28 — 

May 11. — A 

May 16 — 

Only a few 

Serum of 

May 21 — 

No ulceration; 

Qerbil 16 

few drops by 
subcut injec- 
tion. From 
Monkey 6 

Exam- 
ined for 
first 
tune 

present 

Water- 
Buck, 
begun 
klay 21 

Chloro- 
formed 
in con- 
vulsions 
6pm 

spleen and 
kidneys en- 
larged; degene- 
rated trypano- 
somes or ml m 
smears 


Was there liber- 
ation of toxines 
from trypano- 
some destruc- 
tion ? 


Seventh Passage 


Exp. 29 — 

May 11. — A 

May 16 — 

Numerous ; 

Ghrysoi- | 

Jlay 22 — 

Spleen eu- 

Qerbil 17 

1 

few drops by 
subcut injec- 
tion From 
klonkey 6 

Examin- 
ed for first 1 
tune ' 

constantly 

present 

dine 1 

(Extra) 1 
soluble? 

1 

Died 

1 

lnrged,bac- 
terial invasion 


Brain and spinal 
cord a brilliant 
yoUow 


Eighth Passage 


Exp 3L — 
Qerbil 18 

May21. — inoc- 
ulated from 
Qerbil 14 by 
scratch in- 
oculation 

Never 



Failure to 
infect 


Exp.31ft. — 
Qerbil 18 

May 27 — A 
few drops by 
snbcut injec- 
tion Prom 
Monkey 7 

June 4 — 
Examin- 
edforfirst 
tunc 

Swnrmmg 

Nil 

? 

Becord 

lost 
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INOOOLA.TION OF QeEBILS (coniXtMcd) 


Eighth Passage 


Animal 

Date, Source and 
Mode of Inoculation 

Date of 
Appearance 
ot Parasites 
in Blood 

Nnmber of 
Parasites seen 
and Periodiatj 

Treatment 

Result 

Post-mortem 

Remarks 

Exp. 33 — 
Qcrbil 19 

May 27 — A 
few drops by 
snbcnt injec- | 
tion From 
Monkey 7 

June 4. — 
Examin- 
edforfirst | 
time 

1 

Fairly ' 
numerous 
at first; 
swarming 
later 

Nil ’ 

June 30 — 
Chloro- 
formedin 
extremis 

Spleen enlarged 

... 


Ninth Passage 
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June 28 — 26 

July 7 — 

Not many 

Nil 

Aug 3. — 

No ulceration 

Qerbil 20 

c.e by subcut 

Examin- 

present 


Found 



injection. 

edforfirst 


dead 



From Gerbil 
19 

tune 






Tenth Passage 
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Jnly29 — 6 c c 

Aug 2 — 1 
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Decomposed 
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Examin- 

first, swarm- 

jNil 

Found 



jection From 1 

ed for first 

ing later 


dead 

1 


Gerbil 20 1 

time 

- 

! 1 


1 


Eleventh Passage 


Exp. 39 — ' 

Aug. 8 — 25c c 

Aug 17 — 

Svmrniing j Nil 

Aug 28 — 1 

1 Spleen enlarged, 

Gerbil 22 

subcut by in- 

Examin- 


Died 

1 no ulceration 


jeotiou. Prom 

ed for first 


1 


1 

Gerbil 21 

time 

I 

1 



Twelfth Passage 


Exp 40 — ' 

Aug. 20 — By 

Aug. 22 — 

Slight infec- 

NU 

Sept 13 — 1 

Nothing specml > 

Gerbil 23 

subcut injec- 
tion From 
Gerbil 22 

Pot first 
time 

1 

tion at first 

1 


Died 

noted 1 

1 1 


Thirteenth Passage 


Bxp. 41 — 

Sept. 5 — By 




Sept 20—; 

Gerbil 24 

subcut in- 




Died 1 


jection Prom 
Gerbil 23 




1 


Fourteenth Passage 


Exp 42 — 

Sept. 14 — By 


. 


Oct 6— 1 

Gerbil 25 

subcut. injec- 




Died ; 


tion From 




1 


Gerbil 24 




1 


Fifteenth Passage 


Bxp. 43 — 

Sept 21. — By 

Never 



Failure to 


Gerbil 26 

subcut. mjcc- 
tion. From 




infect 



GerbU 25 







Fifteenth Passage 


Exp 50. — 

Nov 8 — By 1 

Nov 19 — 

Numerous 

Nil 

Dec 10. — 

Spleen enlarged 

Gerbil 27 

subcut injec- 

Examin- 



Died 



tion From 1 

edf or first 





1 

Monkey 19 

time 






Exp 3. Monkey 1 . — {Cercopitliecus saiccus, or green grivet monkey.) 

February ls«. Inoculated subcutaneously Avitb 1 c.c. blood from Dog 1. 

February Vlth. Trypanosomes found. 

February Ihth. Death occurred. 

The symptoms presented were those of progressive ansemiu, emaciation and Aveakness. 
The mucous membranes became very blanched. Towards the end there was marked 
somnolence, the monkey frequently taking up the position shown in Eig. 68, wliich is very 
like the photographs of the monkeys inoculated uith T, gambiense, and figured in the 
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Uganda Eeports of tlie Eoyal Society’s Commission In this monkey the symptoms 
underwent a sudden aggi-avation on Februaiy 13th, and death occiUTed rather suddenly. 
Trypanosomes swanned in the blood, but none of the long, thin, wlup-like forms were seen. 
The long forms all seemed to have, increased in breadth, probably as a preliminary to 
longitudinal division Typical short forms were present. 

Post-mortem . — Spleen and liver both enlarged. HtemoiThagic ulceration present in 
the stomach, which contained glairy mucus and altered blood. Unfortunately smears 
were not made There was no pencardial or pleural effusion. 

In a smear of a mixture of blood and cerebro-spmal fluid ohtamed from one of the fossm 
of the skull after removal of the brain, trypanosomes, numerous bacteria, and a short, stout 
spiiillum weie found The last looked Iflte two thick cholera vibrios joined end to end, 
was rounded at the extremities, and quite unbke the spudllum found in gastric ulceration 
(vide infra) . The animal had been dead some hours before the examination could he made. 

Exp 4 — Jeiboa 1 (Juculas gordoni). Inoculated subcutaneously Avith a few drops 
of blood from Dog 1 on February 3rd, 1905. This animal, which harbom-ed the hmmo- 
gi’egarine already described, became very ill after forty-eight houi’s and was chloroformed. 
No evidence of infection with trypanosomes was found post-mortem. 

Exp. 5 — Gerbil 1 (Gcrhillus pijgargus^ the common desert mouse) February 3rd. 
Inoculated subcutaneously with a few drops of blood from Dog 1. This mouse was examined 
several times ■with negative results. At a later period it was re-inoculated from Dog 2, and 
still later from Dog 3, Giving to an error, (vide table) 

It developed trypanosomiasis and died dunng the night. Sluggish and degenerating 
trypanosomes were found in the heart’s 
blood. There was no gastric ulcera- 
tion. The experiment was unsatis- 
factory owing to the multiple inocula- 
tions performed The blood showed 
both forms of tiqqjanosome, and in 
this case, as in that of other gcrhils, 
there was noticed an increase m length 
in that part of the long trypanosomes 
extending behind the centrosome (Fig. 

69). In some instances the measui'e- 
ment £rom the posteiior end to the 
centre of the centrosome was as much 
as 4-2 g approaching the appearance 
found in T. Pewisi. This portion of 
the body in gerbile is occasionally 
curved. 

Fig 69 — Forms in Gekdiu Kotk long posterior end (x 833 duun ) 

Exp. 6. Dog 3. — Inoculated sub- 
cutaneously on February 18th, vith 2 c c. blood from Dog 2. Trypanosomes were found 
in the blood on 25th Febmary, 1905. This dog received intravenous injections of 
clirysoidine, and nill be mentioned later. Death occiUTed on March 3rd. Shght corneal 
opacitj" had been noticed during life At the autopsy the spleen was found to he enlarged, 
and the follicles prominent on the surface. The hver was enlarged and congested. 

The kidney exhibited signs of subacute nephritis, the capsule being slightly adherent. 
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There was no gastric ulceration. 

In the thorax the pericardium was found much distended with serous effusion, and the 
heart muscle was veiy flabby. The thjunus gland was enlarged. 

Although the post-mortem was performed immediately after death, and smears made 
from all the organs mentioned, no trypanosomes were found — a point to which refeience will 
be made when experimental treatment is considered (p. 155). 

Exp. 7. Eabbit 1. — ^Inoculated subcutaneously with 5 c.c. blood from Dog 2, on 
18th February, 1905. 

Blood examined 28th February, 1905, with negative results 

This rabbit became emaciated, but showed no other symptoms of the disease. 
Trypanosomes w^ere at no time found in its blood, nor was subcutaneous oedema present It 
died during the night of March 3id, and was found already somewhat decomposed on the 
morning of the following day Post-mortem digestion of the stomach had set in together 
ivith a general bacterial mvasion of the tissues. No trj^anosomes were found post-mortem. 

I am inclined to think this animal died of trj^anosomiasis, and that more frequent 
examination of the blood wmuld have revealed the presence of the parasites during life 

Exp. 8. Monkey 2. — Inoculated subcutaneously on February 15th, with about 2’5 c.c. 
blood from Monkey 1. 

Blood examined, 21st February, 1905, when it was found to be swarming with 
trypanosomes of both forms, there being 15 or 20 to each micioscopic field This monkey 
was also treated with chrysoidine [vide p. 155). 

After ininning a somewhat peculiar course it was found in extremis and chloroformed on 
Mai'ch 8th. 

Post-inortan . — Swelling and cedema of the scrotum present in a marked degree. 
Extreme anaemia of the mucous membranes. Gastric ulceration present, and ulceration at 
the lower end of the ileum and in the caecum. In the stomach a flat blood clot was found 
adherent to the mucous membrane towards the pyloric end. On remo\dng it a red congestive 
stippling w'as found. Similar congestive patches w'ere piesent in the ascending colon. The 
stomach and intestines w^ere preserved for colour museum specimens, and smears were not 
taken. The spleen was firm and congested ; the hver showed nothing beyond slight 
congestion ; there was early nephritis present. The brain and cerebro-spinal fluid were 
examined but nothing peculiar was noted. 

Exp. 9. Dog 4. — Inoculated subcutaneously with 5 c.c. blood from Dog 3 on 
26th February, 1905. 

Blood examined, March 4th, 1905, when trypanosomes found, about one per field. The 
temperature taken at noon on this day was 104‘8 F. Both forms of parasite were present 
in the blood, and were very lively and active in their movements. This dog was not treated 
so that its s}Tnptoms may be described here. 

Comeal opacity was first noticed on March 11th. It attacked the left eye, the other 
remaining unaffected at first. On March 22nd, both eyes were found affected and an opacity 
of the lens of the left eye was noted. The other s}Tnptoms exhibited were the customary 
anaemia, emaciation and drowsiness. There was no mdema. At all times trypanosomes 
in large numbers and of both lands were found in the peripheral blood. 

On March 23rd, the dog was found collapsed and cold. There was rigidity of the 
limbs, and the respirations were laboured and rapid. 

About twenty trypanosomes per field were found, nearly all of the short form, and it 
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■was noticed that tlieir movements ■were sluggish. As it ■was e^vident the dog would die 
during the night it was chloroformed and an autopsy performed immediately. 

The temperatm-e record from the day when trypanosomes were found in the blood was 
as follows ; 

104 8°, 105 8°, 105-8°., 103-4°., 100-5°., 103-5°, 105°, 103-40°, 103°, 102 4°, 
103-8°., 104 3°., 103-6°., 102 4°., 102-8°, 103 5°., 103-6° , 103°., 103-2° , 101-6° F. 

Gorged female ticks {Bhipicephalus sanguineus) were present on this dog, and the 
blood from their stomachs was examined on several occasions, but trypanosomes were never 
found. 

Post-mortem — Very little gelatinous exudation present, emaciation extreme. Muscles 
pale and flabby. Eyes exhibited double coi-neal opacity. A complete soft cataract was 
present in the lens of the left eye — a symptom which I think has not hitherto been noted. 
'^Cime unfortunately did not admit of an examination of the brain. 

Heart large and flabby, with pale muscular tissue. 

Lungs blanched, ch-y and bloodless. 

Spleen: length 7iin. , marked enlargement of follicles, so that the surface of the 
congested, but ch-y and firm organ, was rough to the touch, and exhibited numerous small 
elevations. 

Liver — Large, fatty and congested. 

Stomach . — The vessels passing to and from the lesser cuivature and distributed 
externally upon the stomach walls were greatly engorged. The organ was full of dark 
bro-wn very tenacious mucus. The streaks of coffee-coloured mucus owed their hue to 
altered blood. 

A large ulcer found at the junction of the smooth and rugose portions of the mucous 
membiane. Its length was | inch, its breadth fth inch. Edges of ulcer u-regular and 
soft, its surface was covered by a slightly adherent blood clot. In adchtion to this large 
erosion seven small haemorrhagic looking ulcers ivere found scattered about throughout 
the rugose portion of the mucous membrane. One or two of these looked as though they 
were undergoing a healing process. In no instance were the tiny central holes, mentioned 
as ha-ving been observed in the ulcerated ai-eas of the stomach of an ox, present in this 
case. 

Smear preparations were made both from the blood clot covering the surface of the 
large ulcer and also from the ulcerated surface after removal of the clot. These were 
stained by the Leishman-Komanowsky method, and in both instances large numbers of 
spirilla were found (Plate XIII, Eig. c). These spirilla, which were somewhat blunt 
at the ends, measured from 2-8 g to 7-7 g in length, and possessed from four to seven short 
undulations. Nothing like Leishman-Donovan bodies were seen though they were carefully 
looked for, but trypanosomes of the short form, which stained badly and appeared 
degenerated, were present in small numbers. No involution forms were observed. 

Intestines . — They were searched throughout their whole length but no ulceration was 
detected. 

The stools were dark, liquid and offensive. A smear was made of them, Avhich, when 
stained, showed in addition to bacteria, numbers of spinlla. These latter, however, 
presented an appearance somewhat different from those mentioned above. Their 
undulations were longer so that they had not the saw-edge appearance shown in Fig. e, 

_ and they were more pointed at the ends. They may have been merely altered forms. 



TKYPANOSOJIIASIS IN THE ANGLO-EGYPTIAN SttDAN 


137 


There were also present tliick spirillar form like two vibrios attached end to end, very 
similar to those found in Monkey 1. 

Kidneys . — These exhibited a subacute nephritis, and the capsules were slightly 
adherent 

Bone-viarrow . — Not examined. 

Guiiously enough in smears made from the splenic pulp there was not a vestige of a 
trypanosome to be seen, while in the Hver specimens both forms were present in 
abundance. 

Exp. to. Monkey 3 . — [CeTcopithccus sabccus) weight 2*7 kilos. Inoculated 
subcutaneously with about 1 c.c. blood fiom Monkey 2 on March 8th. Peiipheral blood 
examined each day thereafter and trypanosomes in small numbers found for the first time 
on March 13th. 

The incubation period was, there- 
fore, just about five days. 

March l^th. — Both long and short 
forms werfe seen, the former greatly 
preponderating. In the covei-glass 
preparation they appeared to be of 
exceptional length and extremely 
active. On staining in the usual way 
no increase in length was manifest. 

Probably some shrinlring had taken 
place during the preparation of the 
specimen. Both forms were well seen 
but the short ones ivere very much in 
the minority. 

A considerable number of very 
broad trypanosomes were present. 

These were probably parasites in the 
stage prior to longitudinal division (Fig. 70). Some granules were noted in the short 
forms, and in one of these latter the nucleus was observed to be at the junction of the 
middle and posterior thirds. 

March 18</t. — The monkey was found to be very ill. It was lying in its cage in a 
semi-prone condition. 

The blood on examination was found to be sw^arming with parasites, short forms being 
now as numerous as the broad forms previously mentioned. 

This monliey was then treated with blood serum mjections and its further history will 
be considered under the heading Treatment. 

Being in extremis it was chloroformed on the following day (March 19th). It had 
lost half a kilo in weight. 

Bost-mortem. — Stomach, congestive patches towards the pylorus. No ulceration. 

Intestines. — Normal. 

Mesenteric glands enlarged, giving a beaded appearance to the mesentery. 

Spleen. — ^Weight, 23 grams. Large, congested. In a smear from the cut surface of 
the organ curious involution forms were found, one closely resembling the figure of a dead 
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Fig 70— Dimuing Vaclolated Forms, Monkey 3 (x 1750 dmm ) 
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and altered trypanosome, given in the plate illnstrating the article by M. Thh’oux’'' on 
T. Paddm. These forms will he more fully described when the serum treatment is 
considered. 

Liver . — Congested 

Brain . — Slight thickening of the meninges and congestion. The cerehro spinal fluid 
showed no peculiar forms. 

Bone-Marrow taken from the femur showed no trypanosome forms whatever 

It may be mentioned here that the method of preparing smears of marrow recommended 
by Price Jonesf has been employed and has proved satisfactory. 

Exp. 11. Jerboa 2. The blood of this animal, on examination before inoculation, was 
found to harboui' hEemogregarines. 

It was inoculated on February 22nd with a few drops of blood from Monkey 2. 

February 26i/i. Blood examined. No trypanosomes found. 

February 28iA Found dead and cold. 

Ulceration of the stomach present. No smears made as specimen kept for colour 
prepai’ation. 

Trypanosomes found in the heart’s blood Involution forms present. 

Exp. 12. Babbit 2 $ March Mh Inoculated subcutaneously with about 1 5 c.c. 
blood from Dog 4. This rabbit had its blood frequently examined, with and ivithout being 
centrifuged, up till the end of March, but no trypanosomes were found nor were any 
symptoms of trypanosomiasis visible save a slight but progi’essive emaciation. About the 
beginning of April it was noticed that the rabbit’s eyes were becommg infected and in a few 
days a similar condition to that described and figured by Musgi’ave and Clegg| as occurring in 
I'abbits after inoculation ivith the horse trypanosome of the Phihppines was apparent, namely, 
a severe blephai'itis ivith some conjunctivitis, a narrowing of the palpebral fissure, oedema 
‘of the eyelids and falling out of the haii-s sui-rounding the eyes. 

April Mh, Blood from ear examined. After prolonged search one trypanosome (a long 
form) found in the cover glass preparation A considerable number of parasites were present 
in a drop of flmd taken from the oedematous tissue of the lower eyehd after a slight incision 
had been made. No trypanosomes were present in the thick, gummy discharge from 
the eyelid. 

April Wi. Blood film stamed. A considerable number of trypanosomes found. Both 
forms present. 

On this day it was noticed that the respiration had become rapid and wheezing, 
somewhat of an asthmatic type, possibly due to a congestive condition of the nasal 
mucous membranes. 

April 1th Baldness very marked round the eyes. Eespirations rapid, wheezy and 
laboured. Animal looks very ill bnt takes food finely. 

April lOf/i. Babbit in much the same condition. 

Apnl llth. Animal unfortunately kUled during the night by a mongoose, which escaped 
from a cage in the fly-proof house. Found stiff", cold and decomposing. Autopsy performed 
as soon as possible, but bacterial invasion of the tissues had occurred, and in smears made 

• Am. dc I'Inst. Pasteur, Paris, 1905 Vol XIX , p. 65. f Bnt. Med. Jour , London, Feb 25th, 1906, p 409 

J Trypanosoma and Trypanosomiasis with special reference to Surra in the Philippine Islands. No. 6. Publica- 
tions of Bureau of Gov. Lab. Manila, 1903. 
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from spleen, liver, stomacli surface, blood of vessels of stomacb, lung’s and heart’s blood, no 
trace of trypanosome infection was detected. 

There was no ulceration of the stomach, but the gastric vessels were engorged. At one • 
point there \Yas a congestive patch on the mucous membrane. 

Exp. 13. Dog 5. A pariah suggesting tuberculosis. 

March 18fh. Inoculated subcutaneously ivith about 2'5 c.c. blood from Dog 4. 

March 22nd. Blood examined. No trypanosomes present. 

March 2Brd. Blood examined. Trypanosomes present, about 12 per microscopic field, 
nearly all long forms and very lively. The incubation period was, therefore, 5 days. This 
dog was treated by injections of chrysoidine intravenously and its case thus falls to be 
described when treatment is considered (p. 156) but the post-mortem examination was very 
interesting and the results may be here described. 

A 2 vil 1st. Animal in a dying condition in the evening, chloroformed and kept in the 
ice chest till the following morning. 

April 2nd. Autopsy perfonued, no external signs except emaciation. 

Stomach. — The vessels passmg to and from the lesser curvature and distributed 
externally upon the stomach well were much engorged. The gastric contents consisted of 
altered blood and glairy mucus. There was no ulceration, but along the ridges of several 
of the rugte there were areas of congestion presenting a dull red cedematous appearance. 
Smears from these shewed spirilla similar m every respect to those sheivn in Eig c. 

Smears from the stomach contents also shewed spirilla. No trypanosome foims 
present. 

Intestines. — Full of altered blood and mucus. Peyer’s patches congested, exhibiting 
an appearance somewhat like that seen in early enteric, approaching to the “ shaved beard ” 
aspect. There was no ulceration. 

A smear from the sui-face of a congested patch shewed neither spirilla nor trypanosomes. 

There was great enlargement of the mesenteric glands, especially in the appentlicular 
area ivhere theie was a regular bunch of them, the largest being 3 inches in length. On 
section they shewed no caseation, but as they may prove to be tubercular, they were put 
aside for microscopical examination. 

Large Irdestinc. — ^Vholly unaffected. 

Spleen. — ^Large and congested smear. No signs of trypanosomes. 

Livc7 \ — ^Also lai-ge and congested. Smear shewed numerous curious involution forms 
probably due to the treatment adopted. 

Kidneys. — Slight congestion. 

Brain — ^Engorgement of supei’ficial vessels. Some excess of cerebro-spiual fluid. 
Smear of fluid made. No trj^ianosomes present. 

Bo7ie 7aa7To/c.— Dark red in colour. Smear, negative. 

Lungs. — Smear, negative. 

Heart's blood. — Smear, negative. 

The absence of trypanosomes hi all the smear preparations except the liver is a peculiar 
and interesting fact. 

Compare ivith the fiudiugs in Exp. 6. 

Exp. 14. Gerbil 2. 

March 4:th. Inoculated intiaperitomally with a few drops of blood from Dog 4. 

March 7th. Trypanosomes found for the first time in blood taken from the tail. 
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March IQth Animal ill. Eyes partially closed. Head held low. Coat roughened, 
respirations rapid The blood was swarming -with trypanosomes, chiefly long forms, and in 
this case the prolongation of the protoplasm of the parasites hehiud the centrosome was very 
marked 


March IQth. Blood hterally alive with parasites. There seemed to he as many 
trypanosomes as there were red blood corpuscles They were extremely active, and a great 
variety of forms were seen due to the propagation which was proceedmg. Dmding forms, 
both long {md short, were numerous, as were broad forms and forms umted by their posterior 
ends (Eig. 71). 

Some of the parasites presented a very curious aspect, their undulating membi-anes 
being of gi-eat size 

Considering the gi-eat infection, the gerbil showed remarkably little sign of illness 



Treatment ivith the blood serum of a 
water buck was begim on March 20th, 


so that only the post-mortem signs 



need be here considered. 

The animal was found dead on 
March 24th. 

Unfortunately the stomach had 
undeigono decomposition The spleen 
was enlarged, its length bemg l^th 
inches, the total length of the gerbil, 
excluding the tail, being 4 inches 
Notlung else of mteiest was noted. 
The heart’s blood and hver showed 
degeneiation forms of trypanosomes. 


Smears of the spleen, brain, spinal 


cord, bone marrow and intestmes. 


Fic 71.— Forms with their Posterior Ends in Contact (x 1760 diam > sllOWed notlung peCUhar 

Exp 15. G-oat 1$. Weight, 

13 kilos. March 21st. Inoculated subcutaneously vath 1 c.c. blood from Dog 4. 

The blood was examined every day ivith negative results dovui to March 30th On that 
day one trypanosome, a long form, was found m the whole cover glass preparation. The 
goat presented no sign of illness. Thereafter the blood remained free till April 16th, when 
two trypanosomes were found m a cover-shp preparation. They seemed to be long forms 
At this time the animal showed no signs of emaciation. Nothing was found in the blood 
examined on April 20th. After this date it was noted that the animal was beginning to get 
thmner. Not till June 20th was any sign of weakness exhibited. On that date the goat 
was found Ijong down. The appetite was fair No enlarged cervical glands could be 
detected Tr}^anosomes, as before, were very scarce in the peripheral blood. On 
June 22nd the goat weighed 9 8 kilos; on May 3l8t, when in extremis, 8 3 kilos No 
parasites in peripheral blood. The animal was extremely emaciated. There was no oedema 
and no affection of the eyes. Chloroform was administered, and a post-mortem performed 
immediately, but little of interest was noted. There was, however, a marked increase of 
cerebro-spinal fluid which, moreover, was cloudy, and on standing deposited much sediment. 
The brain was cedematous There ivas no ulceration in the stomach or intestines. The 
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liver was congested, but the spleen looked normal. The mesenteric glands were enlarged and 
one of them was bsemorrbagic. Bone-marrow, pale. Lungs, ansemic and retracted. Smears 
were made from tbe heart’s blood, liver, spleen, intestines, bone-marrow, glands and cerebro- 
spinal fluid In the last mentioned only were trypanosomes found — a few unaltered, 
apparently long forms, being present, but they did not present a characteristic appearance. 
In the heart’s blood myelocytes and eosinophile myeloe}i,es were present. 

Exp. 16. G-erbil 8 March 18th. Inoculated mtraperitomally udth a few drops of 
blood from Dog 4. 

Blood examined daily and found to be infected on March 22nd. Incubation period, 
31 days. 

Ti-ypanosomes of both forms faiily numerous No “ tadpole ” forms, like those described 
in rats by Dutton and Todd, found. Punctate basophihc degeneration of the red cells was 
present. It is common in gerbils, as is 
polychromatophilia. 

Trypanosomes were constantly 
present in the blood in fair numbeis 
till death occurred on April 3rd. The 
symptoms were drowsiness and pro- 
gressive emaciation, no oedema, April 
drd. Animal found dead in the 
morning. 

Fosi-mortem . — A bunch of nema- 
todes found in tbe stomach Tliat 
organ contained altered blood and 
thick, tenacious mucus. There were 
congested points on the surface of the 
mucous membrane which looked as 
though they might have gone on to 
ulceration. 

Smears were made from these 
small areas. In these no spirilla 
were found, but some very curious forms of trypanosomes were present. 

Thus there was a pear-shaped form, the bulbous part almost wholly surrounded by the 
looped free edge of an undulating membrane which sprang from a centrosome situated close 
to the root of the long flagellum. The protoplasm was sHghtly granular, and there was a 
distinct vacuoloid area beside the centrosome. Another quaint form was fish-shaped, with 
a thick, short, blunt anterior extremity, a well-marked centrosome, vacuoloid area and a 
nucleus which had lost its difierential staining, and was indefinitely marked. The whole 
parasite stained in a pecuhar manner and was probably an involution form. 

In addition to these, tiny forms shaped hke trypanosomes were seen. I am doubtful if 
these are parasites at all. 

Their protoplasm stained a faint violet-pink or ruddy hue, quite a peculiar colour 
wlnle the ceutrosomes and nuclei were stained deep Bomanowsky red. They possessed no 
visible flagella and were fairly numerous. Plate XIV. ; Eig. /. 

Eaintly staining forms, -with their posterior ends in contact, were also seen. 

Heart . — Ordinary trypanosomes, both forms present. 
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Fjc 72 —Forms sern in Blood Monkey 4 (x 83.^ dwin ) 
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Liver, Spleen and Lungs. — Smears showed ordinary trjrpanosomes and spherical and 
oddly-shaped involution forms. The spleen was 1 inch in length, the gerbil from snout to 
root of tail 4 inches. 

Ocrebro-Sjnnal Fluid. — Many trypanosomes were found ; a bird-shaped form mth a 
nucleus undergoing segmentation was noted. Plate XIV , Pig. c. 

Bone-manwv. — ^No trypanosomes present 

Exp. 17 Monkey 4 {Cercopithecus sahccns). Weight 2‘4 kilos. 

Mco'cli Tlth. Inoculated subcutaneously with 1 c.c blood from Dog 5. 

Trypanosomes of both kinds found for the first time on April 3rd. 

Ajwil 5ih. Treatment ivith blood serum commenced [vide p. 166). 

Exp 18. Q-erbil 11. No basoplulia present in the erythroc}d;es. 

March 26//t. Inoculated subcutaneously with a few drops of blood from Dog 5 

March 29?A. Both forms of trypanosome present (Fig 72). Tins animal was also 
treated with serum {^oidc infra). 

The animal was found dead on Apnl 3rd. Its stomach contained nematodes and 
altered blood. 

There was some congestion at the cardiac end. 

Unfortunately a bacterial mvasion of all the tissues had occurred, and the smears made 
showed no trypanosome infection 

The spleen measured inches in length while the gerbil from snout to root of tail 
was 4J inches. 

Exp 19. Jerboa 3. The blood contained a few hcemogi-egarines 

March 22nd. Inoculated subcutaneously with a few drops of blood fr-om Gerbil 2. 

March 25th. Trypanosomes present, four or five per microscopic field. Very typical 
long and shoi-t forms. Emaciation set in, and the jerboa died on the morning of March 28th. 

An autopsy was at once performed. 

Stomach. — Ulcerated, there being several small haemon’hagic erosions, and, in addition, 
tiny areas of congestion. There was the same sticky, coffee-coloui'ed mucus present, as in 
Dog 4 and the other cases quoted. 

Smears were made both of the blood clot covering the largefst ulcer, and fr-om the sm-face 
of the ulcer itself 

The same condition of tilings was found in both, i e , (a) ordinary short trypanosomes ; 
{h) involution forms of various lands , (c) the cunous small “ ruddy ” forms which were present, 
in Gerbil 8 (Exp. 16). The intense staining of their relatively large nuclei, and centrosomes 
was again evident. Some trypanosomes looked as though they had undergone involution, 
nucleus and centrosome remaining well marked, but the general shape having entirely altered. 
A number of these forms looked extremely like Leishman bodies, but in none of them were the 
short cliromatin rods so characteristic of the parasites of Cachexial Fever seen. A spherical 
dot, however, was present, and these arc evidently the young forms described by Lingard.* 

The tiny “ruddy” forms occurred in groups or singly. The largest found of a typical 
trjqianosome shape measured 9'8 ft. in length, by 2‘8 g. in breadth at the broadest part, i.e., 
the nucleus. Plate XIV. ; Fig. /. 

Hearl. — ^Blood ; trjqianosomes present. Both forms seen, also involution forms like 
those found in the stomach None of the small “ luddy ” kinds seen 


* Indian Med Gazelle, Calcntta, Sept and Oct , 1905 
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Lung, Bone-marroto and Liver also showed altered trypanosome forms. 

Spleen and Brain . — No trypanosomes present. 

Exp. 20. Grerbil 10. — Weight 34 grams. Tliis gerhil’s blood contained some red 
cells infected in the manner to be described. 

April 4<//. Inoculated subcutaneously with ‘25 e c. blood from ]\Ionkey 4. 

April Sth. Trypanosomes, mostly long forms, found in the blood. Some short forms 
showing granules were also present. 

April Sth. Treatment mth chrysoidine begun {vide p. 157). 

Exp. 21 Monkey 5. {Cercopithecits sabanis). 

Aprd 10^/i. Inoculated mth 1 c.c blood from Eabbit 2 (Exp. 12). 

April Ibth. Blood examined. Nil. 

April VI tk. Trypanosomes present. One or two per field. Mostly long forms. 

April 22nd. Many parasites seen. Dividing forms noticed. 

April 24f/t. Conditions the same as on April 22nd. 

Mag Sth The animal has been gettmg thin Mucous membranes somewhat amemic 
but blood of a good colour’. Four or five trypanosomes seen in most fields. Fieces 
examined microscopically. No spirilla or trypanosomes found. A few red cells and a good 
many leucocytes present. 

Mag 15fh. Monkey very ill and evidently nearing its end. Appetite still preserved _ 
Trypanosomes not so numerous m the blood as formerly. Some apparently degenerated 
forms showing vacuolation Chloroformed at 3.15 p.m. and autopsy performed at once. 

Body emaciated No scrotal oedema or eye infection. Mucous membranes markedly 
anfemic. 

Heart's blood . — ^Both forms present. The long trypanosomes extremely active, rapidly 
traversing the field, and moving almost like spirocheetes. Nothing special noted iu stained 
preparations 

Spleen . — Slight enlargement only. Malpighian bodies not visible on the surface, but 
seem to be enlarged when section made. Some congestion present. On staining a smear 
Iio vestige of a trypanosome could be found, a somewhat remarkable fact. 

Liver . — Slightly congested. Both forms found in smear. 

Stomach . — Vessels from smaller curvature engorged. Two areas of congestion shewing 
early ulceration. But little necrosis present. A smear was made from one of these surfaces 
but neither trypanosomes nor spirilla were present. 

Intestines . — Congestion and ulceration of Beyer’s patches. In smears made from these 
areas a few spirilla weie found, similar in appearance to those discovered in the stomach 
ulcer of Dog 4 (Exp. 9). 

Gaxum — A large punched-out ulcer was present, its surface covered with blood clot. 
Smears made from the clot and from the ulcerated surface shewed neither trypanosomes 
nor spiiilla. 

Large Intestine . — ^Ulcerated areas present in the transverse and descending colon? 
These ulcei-s are more advanced than those in the small intestine. One ulcer measured 
^ inch in length and was markedly hiemorrhagio. A smear showed many bacilli, red and 
white blood corpuscles and a vast number of very thin, lightly staining vibrios and spirilla. 
Some of the latter were of considerable length possessing from four to six undulatious, but 
they did not resemble the spirilla found in the case of Dog 4 or those present in the smear 
made from the small intesthie. 
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Faxes . — These were soft, yellow and not offensive. 

Mesentenc glands . — These were enlarged and yellow (fatty?). They were neither 
congested nor htemorrhagic. 

Lxmgs . — Markedly anBemic. 

Kidnegs — There appeared to be a very early nephritis. Their capsules stripped easily. 

Bone marrow . — Red and rather fluid in consistence. Smear showed no parasites 

Brain . — Rather anaemic. A slight inciease of the cerebro-spmal fluid which contained 
trypanosomes. A stained smear of the fluid showed nothing but long forms Some of the 
parasites had completely disintegrated, possibly as a result of the spreading out on the slide. 
Only the centrosomes and free edges of the undulating membranes,' the latter prolonged into 
the flagella, remained. 

Some experiments %n vitro were conducted with the trypanosomes derived from the 
heart’s blood of this monlcey, as it was thought that a means of telhng whether we were 
dealing with only one or with two species of parasite, might thus he found. Equal parts 
of infected blood and sterile citrate solution were placed in sterilised glass tubes and 
mciibated at 37°C , and at a temperature varying between 21 6°C. and 24°C respectively. 

After 24 hom’S a few somewhat sluggish trypanosomes were demonstrable m the warm 
tube In the cold tube lively forms were present 

After 48 hours, living forms were found in both tubes, but those in the cold tube were 
much more lively and also more numerous. Dividing forms were present in both tubes. Li 
the cold tube, baby trypanosomes were seen separating off from the parent parasites in a 
manner resembhng that figui'ed in Laveran and Mesnil’s Treatise, Fig. XX , p. 211. I 
also noticed appearances suggesting those shown m Fig. 11., p. 333 of the Joui’nal of the 
R A.M C. for March, 1905, in connection Avith the cultivation of the Leishman body. In 
other words, slender spiiilla looking forms could be seen separating from the flagellated 
parasites. In stained preparations only the long forms were clearly recognisable, though 
what might have been short forms were seen It was very difficult to be certain A general 
approximation to spirillary form was evident. Both ends of the parasites were pointed and 
the clu'omatin was somewhat diffused. Nuclei and centrosomes were apparent, but the 
staining reactions had altered, and in the specimen kept at 37°C., differential staining had 
been lost to some extent. The flagella stained indifferently well. 

After 70 hom-s no trypanosomes were found in the tube kept at 37 "^0 In the cold 
tube a considerable number of hvely forms were present. A few motionless parasites were 
also noted. The trypanosomes appi cached still more closely to the spirillar type, being 
very attenuated. A ruddy stainmg of the cytoplasm was also noticeable. 

After 92 hours the same condition of things was found. There was a still greater 
approximation to the spiiillar type but no true spirilla were found. On staining, no flagella 
were visible. Curiously altered forms were also present. 

After 110 hours it was found that bacteiial invasion, always a difficult factor to 
exclude in Khartoum, had taken place. No living parasites were found, but degenerated 
forms could be seen. 

Exp. 22. Gerbil 12. Weight 15 grams. This was a small dark gerbil, apparently a 
different species from those hitherto employed. Its blood did not exhibit basophilia. 

April lOf/i. Inoculated with a few drops of blood from Gerbil 10. 

Apiril Yltli. One long trypanosome found. Yery hvely. No “ tadpole ” forms seen as 
described in T. dimorphum in rats by Dutton and Todd. 
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Apnl l^th. Blood swarming. Treatment with so-called soluble chrysoidine begun 
and case therefore considered under treatment {vide p. 157). 

Exp. 23. — Eat {Miis decumanns). Blood free of parasites. 

April Vltli. Inoculated subcutaneously with "25 c.c. blood from Grerbil 10 to see if 
tadpole ” foiTus developed. The blood was examined daily after April 14th till April 22nd, 
but no trypanosomes were found. Accordingly Exp 23a was pei-forined, the rat being again 
inoculated, tliis time from Monkey 5. 

April 237’<f. Eat found dead. Spleen enlarged. Bacterial invasion of the tissues had 
occurred and no parasites were found in smears made from the heai-t’s blood and vai-ious 
organs. 

Exp. 24. Jerboa 6. — Tliis animal was used for an immunisation experiment irith blood 
serum and its case is accordingly considered under treatment (p. 170). 

Exp. 25. Monkey 6. — [Cei copitliccus sahrviis.) Weight 1’3 kilos 

Apnl 24dh. Inoculated with 1 c.c. blood from Monkey 5. 

Ayuv'Z 29z/j. Trypanosomes present in peripheral blood Nearly all long forms. 

May 5th. Both forms present and lively. Twenty to tliirty in each field. On 
staining, the short forms were found to predominate. l\rany of them were very broad and 
exhibited chromatin granules, vacuoles and large undulating membranes. Some of the long 
forms were dividing. Tliis monkey was treated by blood serum injections and its history is 
therefore considered later (p. 168). 

Exp. 26. Gerbil 13. — May 5th. Inoculated from Monkey 5. 

May 8th. Both forms present in the blood, the long forms predominating. 

May 10th. Animal foimd dead and decomposing. Bacterial invasion of tissues. 

Exp. 27. Gerbil 14. — May 4th. Inoculated from Monkey 5. 

3 fay 8th. Both forms present in the blood, the long forms preponderating. 

May 21st. Animal chloroformed and blood-agar tubes inoculated from the heart’s 
blood, in wliich both forms were numerous, and incubated at 22° C. All the tubes became 
contaminated. 

Stomach and intestines examined but no congestion or ulceration found. 

Exp 28. Gerbil 16. — May 11th. Inoculated with a few drops of citrated blood 
from Monkey 5. 

May 16f/i. Trypanosomes present in the blood but few in number. 

3fay 20th. Many fields devoid of parasites. Two, the greatest number seen in 
one field. 

This gerbil was treated with blood serum and so it is considered fully later (p. 169).. 

Exp 29. Gerbil 17. — 3fay 11th. Inoculated ivith a few drops of citrated blood 
from ]\[onkey 5. 

3ray IQth. Trypanosomes present and numerous. 

3ray 20th. Trj^anosomes present and numerous, 6 to 12 per field. A stained film 
exhibited both forms and, in addition, strange short foi-ms dotted all over with chromatin 
spots. There were also curious amorphous masses, shoiving vestiges of their having once been 
trj^anosomes. These apparently were the result of a natural degeneration. Those with 
the abundance of chromatin possibly exemplified an effort to cope ivith this destruction. 
This was thought to be a suitable case for treatment by soluble chrysoidine which was begun 
on ]\ray 21st {fide p. 158) . 

Exp. 30. ilonkey 7. — {Cercopitheciis mba:us). ]\[ay 15th. Inoculated subcutaneously 

K 
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with -25 c c. blood fi’om Monkey 5. This monkey was untreated and its temperature taken 
daily (with one exception) during the resulting illness. 

May Junf 



F ic 73 — Tempkrature Record Monkr\ 7 


May 21si. Blood examined for the first time. A fair number of trypanosomes found. 
Very active long foims most in evidence. On staining both forms were well seen. 

May 23rd. Blood inoculated into Monkey 8. 

3fay 21th No trypanosomes found in a fresh film. Note that this coincided with a 
fall in the temperatui-e. Blood inoculated into Gerbils 18 and 19. 

May 23th Fresh film. After a long search one short form found. It was sluggish, 
exhibited vacuoles and was apparently somewhat degenerated. Temperature still low. 

May 29th. Fresh film. Full of tr^'panosonies, especially long and very active fonns. 
It IS worthy of note that the temperature had risen 4° F. since the previous day. 

May SOth. Blood in much the same condition. 

Jtaie 10th. In the interval the disease had steadily progressed, and the animal had 
shoivn the usual symptoms of anminia, emaciation, dejection, and drowsiness. There was 
oedema of the left eyelid, comeal opacity, and some blepharitis. 

On the mornmg of dime 10th the animal Avas found dead but not decomposed. 

Postmortem. The only special point noted was a general enlargement of the 
mesenteric glands 

Beyer’s patches were well marked at the lower end of the ileum. No congestion or 
ulceration found here or in the stomach. 

Portions of the lung, liver, spleen, Avhich was slightly enlarged, kidneys and supra- 
renals were presers^ed for section prepaiations. 

Exp. 31. Gerbil 18. — Slay 2l8t. Inoculated by scratch inoculation from Gerbil 14. 

May 21th. Examination of the blood having proved negative, the animal Avas 
re-inoculated on this date from Monkey 7, the blood of which it A\dll be remembered showed 
no trypanosomes on this day. 

Exp. 31 a . — June 0th. Fresh film found to be swarming Avith trypanosomes ; 
agglutinating and diAuding forms present. 

This animal ran a course and died some time after June. 

Exp. 32. M.o'ok.&y 3 {Ccrcopithecus sahccus'). Weight, 2 kilos. — May 23rd. Inoculated 
AAOth '25 c.c. blood from Monkey 7. 

June 1th Ammal lively and well. Blood examined for the first time. Both forms 
present, long ones predominating. There Avere 6 or 7 per field. Weight 2 kilos 
Treatment Avith soluble chrysoidine begun. Case considered later (p 158). 
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Exp. 33. Gerbil 19. Weight, 42 grains. — Red cells showed granular basophilia. 

May 27th. Inoculated ivith a few drops citrated blood, in wliieh at the time no 
trypanosomes were found, from hlonkey 7 (page 146) . 

June 6th. Trypanosomes present but not numerous, and only long, lively forms seen. 

June 28th. Many tr}^anosomes, mostly long forms. 

Jiaie BOth. In extremis, chlorofonned. Weighty 23 grams. Post-mortem Slight 
conjunctivitis of left eye. Spleen enlarged. No ulceration in the stomach, but non- 
adherent blood clot present, as well as a bunch of nematodes 

In a smear made from one of the clots degenerated trypanosomes were found (Note by 
Major Dansey Browning). 

The following experiments were partly or wholly performed by ]\[r. Friedrichs, my 
laboratory assistant, when I was absent on leave. They were perfonned merely for the 
purpose of carr}ung on the strain, but some notes weie kept both by Mr. Friedrichs and by 
klajor Dansey Browning, Avho from time to time kindly supeiwised, especially when post- 
mortems were performed. 

Exp. 34. Monkey 10 {Ccrcopithccus sahceus). Weight, 2'3 kilos. — June 15th. 
Inoculated subcutaneously with '25 c.c. blood from ]\[onkey 8. 

June 21si. Blood examined for first time Tr)'panosomes, both forms, present, the 
majority being long forms. 

July 14;7<. Animal weak and ailing. 

July 16th. Found dead. Weight 1-2 Idlos. 

Post-mortem. — Only points noted were erosion of stomach and congestive patches in 
the small intestine. Smears from these areas proved negative as regards tr}T3anosomes or 
spirilla. 

Exp. 35. Monkey 12 [Cercopithecus sabccus). August 14th. Inoculated from 
Monkey 10, ‘25 c.c. subcutaneously. 

August 21:th. Large infection found. 

Aug\ist 26th. Found dead. Weight, 2’2 Idlos. 

Post-mortem. Apical pneumonia present Tr}'panosomes in heart.’s blood degenerated. 
An attempt to continue the strain by injection of tliis blood into ]\[onkey 13 failed, this 
constituting Exp. 36. 

Exp. 37. Gerbil 20. July 28th. Inoculated with "25 c.c. from Gerbil 19. 

July 7th. A few trj^anosomes found. 

July 26th. Very weak. 

August Brd. Found dead. Bacterial invasion. No ulceration. 

Exp. 38. Gerbil 21. July 29th. Inoculated subcutaneously with ‘5 c.c. blood from 
Gerbil 20. 

August 2nd. Blood infected. 

August 8th. Blood swarming with trypanosomes. 

Axtgust 16th. Found dead — decomposed. 

Exp. 39. Gerbil 22. August 8th. Inoculated subcutaneously with ‘25 c.c. from 
Gerbil 21. 

August 17th. Blood swarming. 

August 28th. Found dead. Spleen enlarged. No ulceration. 

Exp. 40. Gerbil 23. Axigust 20th. Inoculated subcutaneously from Gerbil 22. 

August 22nd. Slight infection. 
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September 13f7i. Dead Nothing notewortliy found post-mortem. 

Exp. 41. Gerhil 24. September 5th Inoculated subcutaneously from Gerbil 23. 

October 25th. Died. No notes. 

Exp. 42. Gerbil 25. September lAth Inoculated subcutaneously from Gerbil 24. 

October 5th. Died. No notes. 

Exp. 43. Gerbil 26. September 21«/. Inoculated subcutaneously from Gerbil 25. 
Failure. 

Exp. 44. Monkey 14 {Cercopithecms sabceus). August VI th. Inoculated from 
Gerbil 21. 

A^igust 22nd. Severe infection. 

September Srd Very weak. Chloroformed. 

Post-mortem Stomach much inflamed and contained three large ulcers. No spirilla 
foimd in smears. Curiously altered forms of trypanosome found in a smear from the liver. 

Exp. 45. Monkey 15 {Cer copith ecus sabceus). Weight, 2 kilos. September 3rd. 
Inoculated subcutaneously with about ‘25 c.c. blood fr-om Monkey 14. 

September 15th Trypanosomes present. 

September 30th. None found. 

October 5th Two or three present per field. 

* October 14i/i. Found dead. Weight, 1*2 kilos. Having returned from leave I 
performed the post-mortem on this animal The stomach was normal. In both small and 
large intestines, ulcerated areas were found surrounded by inflammatory induration. Eaised 
red nodules could be seen under the peritoneal limng when the gut was viewed externally 

Smears were made from these ulcers but no spirilla or trypanosomes were found. 
Portions were kept for section preparations. 

Exp. 46. Monkey 16 {Cercopithecus sabceus) Weight, 2'8 kilos. October 5tb. 
Inoculated with '5 c c. blood from Monkey 15. 

October 11 th Blood swarming with trypanosomes, both forms being present and 

easily recognisable, especially on staining. 

On this date 1‘5 c c of tliis monkey’s blood was inoculated into Calf 1, constituting 
Exp. 47, winch has already been considered in the article on cattle tiypanosomiasis. 

October 10th. Treatment with clirysoidine in suspension was begun on tins date, and 
the case is accordmgly considered later (p. 159). 

Exp. 48. Monkey 19. [Cercopiith ecus sabceus.) Weight 1 ‘7 kilos. 

October 22nd. Monkey inoculated with heart’s blood from Monkey 16. 

October 23th. A large number of trypanosomes, nearly all long forms, present, three 
or four per field (oc. 1, oil imm 1/12. Leitz.) 

November 0th. Both forms. Many vacuolated. 

November 15th Animal died in the afternoon. Post-mortem performed at once. 
Spleen enlarged but firm No ulceration of stomach or intestines, but slight congestion of 
mucous membrane of lower part of ileum noted. Otherwise notlung noteworthy. In heart, 
spleen and liver smears, ordinary, unaltered trypanosomes were seen. In a smear of the 
bone-marrow, forms like the Leishman body were present, presumably the young forms 
described by Lingard and already mentioned. 

Exp. 49. Monkey 20. {Cercopithecus sabceus). Weight, 1‘3 kilos. 

November 15th. Inoculated subcutaneously with heart’s blood frum monkey 19. 

November 20th. Exammed for the first time and found to be infected. Both forms 
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present and full of chromatin granules. Some seen undergoing longitudinal division. 
Animal looks ill and emaciated, but weight was 1‘2 kilos. Treatment with chrysoidine begun 
so considered later (p. 160). 

Exp. 50, 51 and <52 have not been concluded at the time of vuritiug and so need 
not be considered 

I append tables giAung details of these inoculation experiments, so that the results 
obtained can be readily noted (p. 128 et scq.). 

Having described these, we are in a better position to discuss the identity of the 
trypanosome or trypanosomes in question. It appears to be always a matter of considerable 
difficulty to come to a definite decision on such a point, and indeed it may be impossible 
Avithout the aid of cultivation and immunisation experiments. Koch* has recently raised 
the question as to whether it ^vill not be possible in certain cases, and especially in the 
pathogenetic trypanosomes of mammals, to decide the species by a study of the developmental 
forms in the Glossiiia. The question at issue, it wUl be remembered, is whether we are 
dealing ^vlth T. di'inorplium or with an mfection by two different species of trypanosomes, 
one of these being presumably T. UvansL For purposes of companson I would direct 
attention to the standard treatise on Tr}q)anosomiasis by Laveran and Mesnil, which deals 
fully both with T. dimorphum and T. Evansi-, to the work of Dutton and Todd, on 
the former parasite, found in horses in Senegambia, and to the very full report of 
Musgrave and Clegg, which refers especially to Suira in the PhiUppme Islands. 

DeaUng first -with the morphological aspects of T. dnnorphxnn as described by 
Dutton and Todd, who discovered it, I think it ivill be apparent to anyone who compares 
their photomicrographs of the horse trypanosome of the Gambia ■with those of the mule 
trypanosomes of the Sudan, Fig. 69, that they are extremely alike. This applies at least 
to their Figs. 2 and 3, on Plate 1. There, long forms exactly similar to those shoivn in 
Fig. 69 appear, while their so-caUed “ stumpy ” parasites correspond closely to what I have 
described as short forms. 

Again comparing their long forms in the coloured plate ivith those in my stained 
specimen, I find a great similarity in structure. 

On reading the descriptions of their long and “ stumpy ” forms, one finds their account 
of the former agrees with that I have given of the long forms in mules with one 
possible exception. 

They state that these forms are most numerous in the blood of an infected animal a few 
days before its death. 

In my untreated cases they occurred early in the infection, persisted throughout the 
disease and were not specially numerous ante-mortem. 

Taking next their “ stumpy ” forms. These appear to answer fairly closely to my 
short forms — at least, as seen in experimental animals. In the original mule’s blood I never 
found them so broad as they describe. They note that the stumpy forms suridve for a 
longer time in fresh preparations than the long forms. I have found this true of my short 
forms so far as cover-glass preparations go. Sometimes it is very difficult to say if a 
trypanosome is really a short form or a long form which has become much broader than usual 
prior to division, and in which the flagellum has not stained well or is not well developed. 
This leads to confusion, and possibly may account in some measure for the intermediate 
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Sitzungbcr d. Kniser pr. Akad. d. Wiss , Berlin, Nov. 23rd, 1905, p. 968-962. 
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forms mentioned by Dutton and Todd. I may' also have mistaken altered and dividing long 
forms for short forms in process of division. Dutton and Todd state that they never 
witnessed their stumpy forms undergoing fission.* 

At the same time I have certainly seen in crowded shdes what I should call intermediate 
forms, another point of resemblance between their T. dimorphum and the trypanosomes of 
mules I have, however, never seen the faintly staining hyaline form they describe, nor 
have I met with the “ tadpole forms ” they describe in rats and mice. This may be because I 
have not employed the same kmd of animals as they did. However, in the case of Monkey 
No. 4 when undergoing the serum treatment, I saw small forms which certainly answered 
very closely to their description of the “tadpole” forms. (Plate XIV., Dig. c) Indeed, 
theu’ “ tadpole ” form is not at all unbke the T. nanum of cattle, save that it has a longer 
flagellum. Occasionally, and more especially in blood smears from internal organs, I have 
seen the round forms figured in them coloured plate, and which may be altered female 
trypanosomes, macrogametes. 

On the whole then, from a morphological standpomt, the mule trypanosomes approximate 
very closely to the description of T dinioiphiim given by Dutton and Todd. 

Let us see how they fare when compared with the account given by Laveran and Mesnil. 
These observers did not see a long free flagellum in the long forms of T. divwrplmm. I 
have already quoted Professor Laveran on this point. They never observed the “ tadpole ” 
forms, nor the pale hyaline variety. The Drench savants state that the undulating 
membrane is never very well developed, and that in the short forms it is united very closely 
to the body, properly so-called In the trypanosome of mules, as found in the blood of 
experimental animals, the undulating membrane is often very well marked, and, as has been 
pomted out, is frequently “ bunched ” on the body of a short form in a way which reminds 
one of what is found in the trj'panosomes of fish and reptiles, though it is never extremely 
pi eminent save in mvolution forms 

The Drench authorities do not recognise the intermediate forms and state that 
granulations are rare. 

There is, however, nothing m their observations which would lead one to declare that 
the trypanosome of mules is not T. dimorphum. It is well kno^\m that in different animals 
the same tiypanosome may present very different aspects, and if some variation can be admitted 
as regards flagella it can also be admitted for the undulating membrane and the presence of 
chromatin granules Duither, at different stages of the disease different appearances are 
exlubited, and it is only recently that attention has been directed to the existence of asexual 
and sexual forms 

As regal ds the parasites of Surra, the long forms in mules certainly resemble T. Evan si. 
It would seem that the latter is more mobile, frequently traversing the field of the microscope, 
but little can be based on such an observation. 

If the long form be T. Evan si, what is the short form ? One naturally thinks of 
T. nanum, the cattle trypanosome found in the same regions, but from a morphological 
standpoint I do not think the two are identical. The question could only be satisfactorily 
settled by inoculation of the mule trypanosomes into cattle, and so far I have neither had 


• It IS possible m both cases that these short forms really represent female trypanosomes, while two forms of 
long parasite may exist, an asexual form which undergoes longitudinal division and a male sexual form, a 
raicrogamete, represented by slender trypanosomes with a hyaline cytoplasm and veyy long flagella. 
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tlie means nor facilities for conducting this work on a large scale. The single experiment 
performed (vide p 122) goes to show that the short form is not T. namm. 

On the whole, considenng the matter from a morphological standpoint, I am strongly 
inclined to think the mule trypanosome is T. dimorpliuvi. Nor when we tui'n to compare 
the result of experimental inoculation is there anything forcible to be urged against such a 
view. I have not been able to carry out so admirable a series of experiments as that 
conducted by Drs. Dutton and Todd,* but so far as they go my results approximate very 
closely to theirs. True, they did not note any affection of the eyes in dogs, but no doubt 
this is a variable symptom. Laveran and Mesnil f state that it only occurs occasionally in 
the case of T. Emnsi in dogs. It seems more constant for T. Brucci than for any other 
variety. The Liverpool observers found gland enlargement constant in rats ; I have 
not observed it either in gerbils or jerboas, but I have now worked ivith rats proper to a 
small extent and have found this to be the case 

In their solitary rabbit the conjunctiva and eyehds remained normal. In one of my 
cases a condition exactly similar to that found by Musgrave and Clegg, j; by Sivori and Lecler 
and by other investigatoi-s, developed. 

Dutton and Todd employed monkeys of different species to those -with which I worked. 

In one of them, a baboon, they found the stomach congested and contaming altered blood 
and mucus. 

They seem to have obtained very similar results in goats to what I found in the 
solitary goat I employed. 

It is scarcely worth while to pursue the argument. Granting that T. dimorplmm is a 
distinct entity, I think the trypanosome of mules in the Sudan approaches it more closely 
than any other trypanosome of wliich I have records The tendency is to follow Koch 
and pay less attention to differences in species and more to the presence or absence of 
pathogenicity. I have attempted cultivation experiments, but so far ivithout any success. 

Either uothmg developed in the blood-agar tubes or contamination occurred. Had I 
kno-wn that chfibriiuUal blood is not essential in preparing the culture media, tins accident 
might have been avoided. As regards the trypanosomes found in blood smears from a 
donkey m the Bahr-El-Ghazal, I may note that the specimens were old and stained badly 
As far as one could tell, the parasites rather resembled T. Brucci Only one form appeared 
to be present. I have not yet been able to work out the small trypanosome I have foimd 
in mules, but I am not at all sure that it is not T. nanum. I know of two instances in which 
recovery apparently occurred. It will, perhaps, be of gi’eater interest to consider the special 
post-mortem lesion to which I wsh to call attention, namely, the affection of the gastric 
and, to a less extent, the intestinal mucous membrane. 

References to such a condition are not wantmg in the literature. Dutton and Todd’s Gastric aiw 
note in reference to a baboon has been mentioned, Musgrave and Clegg record the presence of 

° ° . . lesions and 

intestinal ulcers and ulcers in the coeca of animals dead of Surra in the Philippines. As a their 
rule, however, attention does not seem to have been paid to the condition of the alimentary 

’ _ ^ •' significance 

tract, and so far as I know, when lesions have been noted, smears have not been taken nor 
any further examination performed. Greig’s recent observations on human trypanosomiasis 
have been mentioned 

* First Eeport of the Tri-panosomiasis Expedition to Sencgnmbm 1902, Liverpool 1903. 

t Trj'panosomcs ct Tryptinosominsis. Fans, 1904. 

X Trypanosoma and Trypanosomiasis with special reference to Surra in the Philippine Islands, No 6 Publication. 

Bureau, Govt Labs, hlanila, 1903 
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My number of post-mortems m tbe case of experimental animals now totals foi-ty-nine, 
anti in sixteen of these gastric or intestinal ulceration or marked congestion was present. In 
one case (Exp. 8) there was severe ulceration of the coecum and lower end of the ileum. 

I do not think that this can he a mere comcidence A similar condition was found in 
the stomach of a Shilluk ox infected with T. nanum, and I am inclined to think that such 
lesions will be found to be common in trypanosomiasis. 

As to their significance, one scarcely likes to hazard an opinion, but the thought that 
naturally arises is whether this condition may not indicate an efiFort on the part of the 
parasite to leave its host. Biting flies are regarded as the usual media by which 
trypanosomes leave the body of an infected animal, though Eogers * has shoivn that the 
orchnary house fly irill serve the purpose in the case of open wounds, and fleas and other 
blood-sucking insects are said to be effective as agents of transmission In this connection I 
may state that I have found trypanosomes in blood expressed from a mite {Dermanyssus sp; ? 
probably gallince) twenty-six hours after it had fed on an infected rat. Many of the parasites 
were lively, but some were dead A fine rosette form was also seen On staining, unchanged 
parasites were seen together ivith broken-doivn forms showing only centrosomes, free edges oi 
their undulating membranes and flagella. Nothing to suggest a developmental stage was 
seen nor were dividmg fonns noticed 

At the same tune the life-history of the trypanosomes of mammals is still obscure, and 
it IS only recently that attention has been directed to the multiphcation of T. gambiense 
in the stomach of G. yfalpcdis,] wlule it is only smce the above was written that Koch’s 
remarkable observations, t carried out in German East Africa have been made public, which, il 
continued, mil mark a great advance in our knowledge. § Is it not possible, however, that if 
flies are not available, the parasite may escape from the body in some different manner ? 
If so, may the gastric and intestinal lesions not be evidence of such exit ? The condition 
found in Cachexial Fever due to the Leishman bodies|| will at once occur to any inteiested 
in this important subject. At the same time we are immediately met with the ai'gument 
that no one has ever found trypanosomes in the stools of infected animals, nor have such 
stools been definitely shown to be capable on injection of reproducing the disease ; Luigard, 
it is true, states the contrary, but he is generally regained to have been mistaken, and 
Musgrave and Clegg, who paid special attention to this point, deny that the stools can 
convey infection. Bagel's also refutes Lmgard’s contention Moreover, ulcerated conditions 
of the alimentary tracts in the lower animals is, I believe, far fi-om uncommon in hot 
countries. 


The occurrence 
of Spirilla 


In the face of all the evidence which has been accumulated, and in the absence of any 
experiments with the stools of inoculated animals, one is not justified in putting forward 
any theory. At the same time the occurrence of spuilla in the gastric lesions may or may 
not be regarded as a fact worthy of note and there certamly seems to be a general 
impression that trypanosomes and spiiilla will be found to be very closely related, if they 
are not indeed merely different stages in the life of one parasite. This was first suggested 


• Brit Jlcd Joum , London, Nov 26th, 1904, p. 1,454 

t Reports of the Sleeping Sickness Commission of the Royal Society, No VI , part 14. 
t Dentsch. Med. Wochenschrift, Leipzig, Nov. 23rd, 1905. 

S iS'ec however the recent paper by Novy (Jour luf Diseases, 18th May, 1906), which discredits this work ns 
do the results obtained by Minchin. 

D Christophers’ Scicntitic Memoirs. Med. and Siinit. Depart., India, Nos. 8 and 11. 
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by Scbaudinn’s work* oh tbe developmental cycle of tbe Hiviaamccba or Spirochcctc 
Zicmanni of tbe Stone Owl in Citlex pqnens, but it is worth noting that Novy and McNealf 
have not confirmed bis obseiwations, wbile quite recently RossJ bas suggested a possible 
source of fallacy in Scbaudinn’s allied researebes.§ Now, I have no wisb to commit myself 
to any theory. It does not seem bkely that a trypanosome would change into a spirillum 
in tbe blood of tbe same host, and I have seen nothing Avbicb would lead me to suspect 
that it does, but Tbeiler|| bas recorded both forms of parasite as occurring in tbe blood of 
cattle suffering from ordinary red-water and Rhodesian red-water fever. Petrie has** 
also described a Spirocbsete in tbe blood of a Martin which at the same time harboured a 
trypanosome in its bone-marrow. Further, the spirilla, which I describe, are shortish forms, 
and have not the typical pointed ends of, say, Spirochcctc Ohcrmcicri. For all that they are 
undoubted sphilla, and I have found them on several occasions in gastric lesions of animals 
dead of trypanosomiasis. I think it is an interesting observation. At present it is nothing 
more, but it seems worth while following up the matter. With the highest powers at my 
disposal, it looked as though these spuilla were possessed of something hke imdulating 
membranes. Further observations lead me to doubt this I believe these organisms to be 
of a bacterial nature or at least true spirilla as distinct from protozoa 

I have never found such spinlla present m the stomach or intestines of animals 
uninfected with trypanosomiasis Another question arises, What is the nature of these small 
“ruddy” forms (Plate XIV., Fig /) found m the gastric lesions present in Gerbil 8 
(Exp. 16) and Jerboa 3 (Exp. 19) ? I confess I am unable to answer the query. They 
are possibly related to the young resistant forms described by Lingoi’d, and which closely 
resemble the Leishman-Donovan bodies foimd in Cachexial Fever. 

TV. Prophylaxis ahd Treatment 

As regai’ds the former little need be said, as in a region hke the Southern Sudan but 
little can be done of any practical value, and the country is not yet sufficiently developed to 
make the presence of the disease severely felt. At pieseut the big game is probably of 
greater value than the native flocks and herds. Steps have been talven to limit the trade 
irith Shilluli cattle, though apparently 2’ naniwi has never been introduced into the 
Northern Sudan. As stated, Captaiu Head has recently examined the blood of hundreds of 
cattle in the Berber district and elsewhere, in connection irith the rinderpest outbreak, and 
he has not come across a single case of trypanosomiasis. Mention has been made of the 
fact that the animals in the rear of a caravan are likely to escape being bitten by 
Tsetse flies. 

Treatment has so far been conducted on two lines. Having noted that the best 
results in the treatment of trypanosomiasis had been obtained by the use of certain anilin 
dye-stuffs, namely, trypan red and malachite green,!^: whether combined or not with arsenic, it 

* QencmtioM und Wirtweclisel bei Trypanosome nnd Spirochtete. Aib. nusdom Kaiser. Qcsimdbeit , 
Bond XX., Hoffc 3, 1904. Translation in Brit. Lied. Journ., London, Beb. 25th, 1905, p. 442. 

t .Toum. Infect. Dis., Chicago, March, 1905 

X Joum. Hyg , Cambridge, Jan 1906 ■ 

§ See also the recent work of Novy and others (Journ Inf Diseases, 18th Llay, 1906), and for a review of 
. he whole subject the articles on Htemoflagellates in the Quart. Journ. of Microscopic Science, April nnd June, 1906. 

S Fortschritte det Veterinarhygieno, 1903, Heft TV. 

*• Journ Hyg , Cambridge, 1905, VoL V , p 191. 

tt La^ cran. Compt Rend, de I’Acad des Sciences, Paris, Vol. CXXXIX., p. 19. 

J t Brit Lied Journ , Loudon, Doc 17th, 1904, p. 1645. 
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occurred to me tliat it miglit be well to test the therapeutic action of another anilin colour, 
i.c., chrysoidine, the hydrochloride of di-amido-azo-henzene (C12 Hjj N4 HCl.). Though 
I had no proof of its value yet I had obtained someAvhat suggestive results with it in 
conditions other than trypanosomiasis. Thus, some yeai's ago, I found that it was extremely 
lethal to fish even in very dilute solutions. Fui-ther, of all the dyes used in experimenting 
it seemed to have the greatest penetrating power, appeared to pass very readily into the 
Reasons for blood Stream, and imdoubtedly possessed a marked affimty for the central nervous system, 

chr^oM?ne staining the bram and spinal cord a brOhant yellow colom*. Although so toxic to fish, 

comparatively large doses could be given ivith impunity to rabbits. Weyl,"* who experimented 
with dogs, regards chrysoidine as non-poisonous, but states that it causes a notable reduction 
m body-weight and slight albuminuria. Its toxic action on fish probably depends on its 
being an azo compound, but its efi'ects were very similar to those of methylene blue. It 
proved, however, more poisonous and more speedy in action. As methylene blue is kno^vn 
to benefit cases of bilharzia disease and to exercise a lethal efiect on the cHiated embryo of 
Sclbistosomum Jicumatohinm, I fir'st of all tested chrysoidine on this myracidium and found 
that m a strength of 1 in 20,000 the dye killed the embryo practically instantaneously, 
while a solution of 1 in 200,000 proved lethal m 17 minutes. Eemembering that methylene 
blue has been exhibited ivith some benefit in malaria, it seemed to me that possibly 
chrysoidme might be found beneficial m eases harbouring protozoal blood parasites. Further, 
its affimty for the nervous system seemed to point to a possible value in a disease like 
trypanosomiasis where the late and really lethal effects are produced by an invasion of the 
cerebro-spinal system — at least, such is the view at present held as regards human 
trypanosomiasis. I admit such reasoning is none too conclusive, or even hopeful, but many 
drugs have been tried m many diseases with still less reason and often merely empirically. 

Dr. Sheffield Neave, impressed by the experiments on bilharzia embryos and acting 
wholly on his ovm initiative, took some of the dye up the White Nile -with him and had an 
opportunity of testing the drug on a case of human trypanosomiasis, the history of which vnll 
be found fully detailed later* Meanwhile, I proceeded to cany out some tests m vitro, 
employing Illerck’s product, a black or dark piu'ple, shining crystalHne powder wluch is 
somewhat insoluble, '1 gram m 10 c.c. distilled water constituting a satoated solution 
which is of an intense orange red colour 

Expenments m Such a solutiou added to trypanosome infected blood in a proportion of 1 to 500, killed 
all the trypanosomes present practically instantaneously. They were stamed slightly by the 
yellow dye. On staining such dead trypanosomes by the Eomauowsky method they were 
found to take the colom' badly, and to have swollen posteiior ends. They looked as if they 
had shrunk into themselves 

In a strength of 1 to 6,000 some trypanosomes were observed to die in five minutes. 
Others, though retaining their motility, became rounded, and these also died after forty-five 
minutes. After foui' hours only one livmg trypanosome could be found. Though lively it 
had changed in shape, and looked like an involution form. Although weaker mixtures, even 
1 in 30,000, killed some of the parasites, many were found to survive. In all cases controls 
were performed, and the blood was mixed mth sterile citrate solution. No agglutination was 
observed. The dye was not so lethal as I had hoped, but I resolved to give it a trial. The 
following are the records of cases treated with it. 


* The Samtnrj' Eolation of the Cosvl Tar Colours (LeSmnu), p 126. 
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Exp. 2. Dog 2. — February 12th. Weigkt 9 kilos. About 30 trypanosomes per field, 
1 c.c. sat. sol. Ckrysoidine (‘I gram in 10 e.c. aq. dest.) injected subcutaneously. 

February IWi. 2 c.c. 

February 14^7i. 2'5 c.c. Animal livelier. 

February l^th. 2‘5 c.c. 

Febi'uary Wth. 2'5 c.c. Blood examined. Only two trypanosomes per field seen at 
the most. Many fields barren. The parasites seemed to be rather sluggish, but no special 
change was noted in them. 

Febi'uary 11 th. 2‘5 c.c Animal ill and very weak. 

February l^th. 2*5 c.c. Blood examined, and found to be simply swarming with 
trypanosomes which had greatly altered in appearance. Nearly all of them had become 
more granular, and exhibited swollen posterior ends. In addition, curious involution forms 
were present. One apparently unaltered form showed extreme activity, jerking and twisting 
very violently, and having also a considerable movement of translation. Many forms were 
sluggish, and a number became motionless forty-five minutes after the slide was prepared, 
Agglutination on a small scale was also seen to take place about this time. A certain 
number, all long thin forms, remamed active and lively. Eurther, dividing forms were 
present, and many were seen united by their posterior ends. 

On staining, the above points were emphasized and vacuoles were found to be present, 
the vacuoloid area close to the centrosome being very well marked m the short forms. 

February 19th. Dog distmctly better, though still very weak. 

Weight, 6*25 Idlos. 

3*5 c.c, given. 

Blood much as above, but no agglutination forms seen. 

Long forms very active. 

The animal did not take food well in the afternoon, and appeared to be thirsty. 

February 29ih. Found dead, stiff and cold in the morning. 

The post-mortem has been mentioned (p. 126). Bacterial invasion had occurred, and no 
trypanosomes were foimd m any of the smears. 

Exp. 6. Dog 3. February 21th. *5 c.c. sat. sol. given intravenously. 

February 28^/^ 1 c.c. snt. sol. given intiiiveuously. 

March Isi. 2 c c. sat. sol. given intravenously. 

March 2nd. 2*5 c.c. intravenously. 

No change in the dog’s condition had been apparent. Owing to great press of work the 
examination of the blood was put off from day to day, and the dog was found d}’ing on 
March 3rd. A post-mortem was performed immediately after death, and no trypanosomes 
were foimd in any of the smears made from heart’s blood, liver, spleen and thymus gland, 
which was enlarged. The urine was of a very deep yellow colour, and though I have no 
proof of it, I am not at all certain but that the chrysoidine was the immediate cause of 
death in this case. There was slight nephritis. I have, however, given a control dog 
considerable doses, about 2 c.c. daily, intravenously, for a prolonged period -wfithout any ill 
effects resulting. 

Exp. 8. Monkey 2. Weight, 2*5 Mlos. February 21«^. Blood full of trypanosomes, 
about 20 per field — 3 c.c. sat. sol. (*1 gram in 10 c.c. aq. dest.) given subcutaneously. 

February 22nd. Animal seemed livelier. Only about six parasites per field. 
3 c.c. given. 


Records of 
cases 
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February 23rd. 3 c e. given. Six to twelve per field. 

February 24^/t 3 5 c.c. given 

February 25fli. 6 c c given. 

February 23th. Gee. given. No apparent eliange. 

February 27th Gee. given Weight 2-9 kilos 

February 23th. Gee given. Blood examined, no trypanosomes found after a 
prolonged seareh. 

March Isi. 6 e.e given Blood examined, a few trypanosomes found. 

March 2nd 6 e.e. given, as many as four trypanosomes seen in some fields Several 
motionless and disintegrating forms visible 

March 3rd. 9 e e. given No change 

March ^th. 9 c.c given No change Weight, 2 5 kilos 

March 5th. 9 c.c. given Not more than two tr}panosome8 seen per field. Both lands 
well shown. Many were vacuolated, vacuoles being specially numerous in the short, blunt 
forms. Plate XIV. , Fig. d The animal appeared to be less sleepy, and seemed to be 
suffering from itchmess as it kept tugging at its coat. 

March 6th. Increase in number of parasites Uime a marked yellow. 

March 7th. Blood swarming ivith parasites. 12 c c. given. Weight, 1 kilo. 

March 8th. Monkey m extremis and chloroformed. 

Although the trypanosomes altered somewhat in appearance and for a day disappeared from 
the peripheral blood, I do not think the treatment in any way influenced the course of the disease 

There was no staining of the bram, spmal-coid or nerve trunks in this case. It does, 
however, occur' when larger doses are given {vide infra) 

Exp. 13 Dog 5. March 23rd Blood contained about 12 trypanosomes per field 
Nearly all were long forms, and they were very active 10 minims (i.e , '59 c.c ) 
sat. sol. clu'ysoidine injected intravenously. 

Same dose employed on March 24:th, 25th and 26th, ■without any effect Blood 
swarming with parasites. 

March 27th. 20 m. given Blood remailcable 

Trypanosomes agglutiiiatmg, many motionless. .Bemamder sluggish. AVithin four hours 
they were all dead and most had broken doivn into debris. 

March 28th. 20 m given Hardly any trypanosomes seen m the fresh blood. After a 

long search three sluggish forms found in the whole cover slip preparation A larger 
number evident in the stained film, but very few compared -with what was found previously. 

March 29th 30 ni given. A shght increase in the number of trypanosomes The 
parasites were sluggish and lacked definition of outline. Several motionless forms seen, and 
curious “ shadow” forms Plate XIV. ; Fig. c. 

Animal very thin and weak. 

March 30th and 31si. 30 m given each day. No change. 

A 2 Jril Blood in much the same condition. A few agglutinating forms. 20 m. 
given. In the afternoon the dog was found ljung on its side ivith neck outstretched and eyes 
fixed. The conjunctival reflex was present. The limbs were rigid, and every now and then 
the dog kicked, as it were, with its hind legs. The hmbs would remain passive and rigid 
and then be tlirown into con-vulsive movements. Eespirations were rapid and noisy. As it 
was late in the day when this seizure was developed the animal was chloroformed, kept in 
the ice chest over-night, and the autopsy performed the folloiving morning. The results of 
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tlie examination have already been described (p. 139). Is it possible that a rapid destruction 
of tbe parasites occurred, resulting in a liberation of tbe toxines, tlie stress of ‘whicli fell 
upon tbe central nervous system ? i ' 

Exp. 20. Gerbil 10. Weight 34; grams. Apnl 8tJi. Found infected. ]\rostly long 
forms. 

Api'il 2th. 10 m sat. sol cbrysoidine subcutaneously. 

April lO^/i. Fresb and stained films examined. No change noted. 10 in. given. 

April 11^//. No change noted. 15 m. given. 

April Vlih. No increase in number. Very few long forms present. No marked 
change in appearance. 20 m given. 

April 18tli Marked change. Many involution forms. In the fresh blood few forms 
were seen and these were very sluggish, not moving about at all, but all stationary, and 
presenting what may be called “ lippling ” movements. Vaeuolation and change in shape 
noted on staining. Animal well. 20 m. given. 

A2}til 14ih. Only two trj^anosomes found per cover-slip preparation. These were 
long but sluggish forms. On staining, a decrease m number was evident. 20 m. given. 

April 15ih. An evident increase. Trypanosomes more lively. Some involution forms. 
20 m. given. 

April 16fh. Animal well and lively, 20 m. given. 

Ajrril 18fh. Blood swarming. Forms -with broad posterior ends and huge undulating 
membranes —probably pnor to division — found. Animal fairly well. 

19///. Pound dead — decomposing 

Poat-morteni. Bacterial invasion. Spleen enlarged. It may be mentioned liere that 
these chrysoidine solutions were centrifuged before use. 

Exp, 22. Gerbil 12. This animal was treated ivith the so-called soluble chrysoidine — 
chrysoidme extra of the Anilin Manufacturing Company of Berlin, being the same preparation 
as employed by Weyl in Iiis pharmacological experiments. 

April 15///. 10 m of a saturated solution of soluble chrysoidme given on this the 

5th day after inoculation. Blood swarming. 

April 16/// Blood full of trypanosomes, mostly broad, sluggish forms. On staining, 
forms in process of division and some with huge undulating membranes seen. 15 m. given. 

April 17///. Motionless forms present in the blood. Also curious involution types. 
Many active parasites seen. 20 m. given. 

April 18///. No change. 20 m. given. 

April 19//t. A very interesting blood. In fresh films many motionless forms seen 
On staining, normal looking trj^panosomes were apparent together with many curious 
dead forms ; some spherical, some ivith very blunt posterior ends, and many vacuolated. 
Leucoc)i.osis was present, but no phagocjdosis was observed. 20 m. given. 

April 20///. Much ns on the 19th, but the peculiar forms still more abundant. The 
animal died in the afternoon. 

Post-mortem. The tissues generally, and specially the brain, spinal-cord and nerve 
trunks were stained yellow The spleen was slightly enlarged. No oedema or h}'pertrophied 
glands. 

Smears. The heart’s blood contained the remarkable forms above mentioned. These 
were also present in the liver smear together wth forms very like Leishman-Donovan bodies 
and apparently the young resistant types described by Lingard. The main difference from 
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Leishman-Donovan bodies consisted in the micronucleus or blepharoplast being a round dot 
and not a small rod, like a stout bacillus, such as is found in the human parasite. 

Exp. 29. Gerbil 17 . — May IQth. Blood remarkable in that while it contained both 
forms as usual there was a large number of curious short forms possessing numerous dots 
of chromatin scattered throughout their cytoplasm, spherical, vacuolated and granular types 
were also present Some were so altered that they bore very little resemblance to 
trypanosomes. 1 c c of a saturated solution of soluble chrysoidine was given subcutaneously. 

May ^Isi Animal well. Blood swarming with both forms of trypanosome The 
parasites were very active 1 c c. given as above. 

May 2%id Fresh blood swarming Many curiously broad foms with large undulating 
membranes. No motionless parasites seen The trypanosomes did not stain well. 1 e.c. 
given as above The animal, which seemed quite well and hvely, unfortunately died during 
the night, and was found much decomposed 

The post-mortem examination revealed an enlarged spleen and a brain and spinal-cord 
stained a brilliant yellow Smears were negative as regards the presence of trypanosomes 
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Fig 74 — Temperature Record Monkey No 8 


Exp 32 ]\Ionkey 8. Weight 2 kilos . — June 1th. Six or seven trypanosomes per 
field 1 c.c. soluble chrysoidm by intramuscular injection. 

June Bth. Many lively trypanosomes, both long and short Some vacuolated and 
t some exhibiting large undulating membranes. Animal had diarrhoea. A smear of the 

fffices showed spirilla somewhat resembling those found in lesions of the stomach and small 
intestine. 1 c.c. given as above 

3Iay Wi Animal lively, no change seen in fresh blood film. In the stained 
preparation many long forms in process of division were seen. Many of the short forms were 
broad with large undulating membranes and contained numerous vacuoles and chromatin 
granules. 1 e.c. given as above. 

June lO^A. Animal hvely. Blood in much the same condition. 3 c.c. given. Urine 
markedly yellow. 

J^tne 11th. No changes noted. 5 c.c. given. 

June 12th. Many dividing forms in the blood. Appetite excellent. Urine and faeces 
both stained. 5 c.c. given. 

June IZth. Monkey lively. Degenerating and dead forms present. Apparently only 
the short forms affected. Some strangely altered in shape. 10 c.c. given. Blood examined 
two hours after this inoculation but no further change observed. 

June Hth. In much the same condition. 10 c.c. given. This dose was continued 
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every day thereafter till June 19th. About June 18th the animal began to show distinct 
signs of weakness. Emaciation set in but there was very little somnolence. Towards the 
end the trypanosomes increased in number in the peripheral blood. The monkey was found 
dead on the morning of June 21:th, and sHght decomposition had occurred. The temperature 
record during treatment is shown. Fig. 74 

Post-mortem. The only marked change consisted in an ulcerated area at the lower end 
of the ileum. It was not hsemonhagic in nature but there was a good deal of congestion 
present A smear was made but unfortunately was mislaid, and I have no notes of the 
condition found There was no gastric ulceration. The spleen was not enlarged nor was 
the liver increased in size or congested. A smear was made of the semi-fluid contents of the 
large gut but it shared the fate of the intestinal smew 

As from results obtained mth T. Gamhiense by Dr Neave it seemed possible that a 
better result might be obtained by injecting the d)'e as a suspension and in larger quantities 
than lutherto given, 

Exp. 46. Monkey 16 (Weight 3 kilos.) was conducted, beginning on the fifteenth day 
after inoculation. 

Ocfobe'>' nth. Blood full of tiypanosomes. Both forms present. 

October \%th. 2 grains of Merck’s chrysoidin given as a suspension by intramuscular 

injection. 

October 20^/i Urine markedly yellow. Colour test with HCl. positive. Blood 
swarming. Short forms showed vacuoles and many chromatin granules. 2 grains given. 

October 21st Monkey very weak. Some rosettes of the short forms seen, and certain 
of the long forms appeared to be degenerated. 2 grains {i.e. ‘13 gram) as above. 

Octobei' 22nd. Monkey very ill, the head held low and a general aspect of extreme 
depression presented. 2 grains given in the morning but the monkey died in the afternoon, 
being the 18th day after inoculation. * 

Post-mortem. — Spleen enlarged and very much congested. Smears made from this 
organ showed a very remarkable state of affairs, in that many of the trypanosomes had 
almost completely broken down, notliing being left but the centrosomes, the free edges of the 
undulating membranes and the flagella Curious spherical and faintly stained “ shadow ” 
fonns were also present. So were vacuolated forms as well as apparently unaltered 
trypanosomes. Sections were prepared for further study. 

The Hver was enlarged and congested. There was no gastric or intestinal ulceration. 
A smear from a congested area of gastric mucous membrane proved negative as regards the 
presence of parasites. The brain and spinal-cord were slightly yellow. A smear of the 
cerebro-spinal fluid exliibited the presence of imaltered trypanosomes in considerable 
numbers. No streptococci were seen. 

In the bone-marrow some altered trypanosomes were present. Most of these were the 
faintly staining and probably moribund “ shadow” forms They were not numerous. There 
is little doubt but that the administration of chrysoidine hastened death in tliis case, though 
whether the dye proved fatal by reason of its own toxic action on the tissues, or on account 
of the great destruction of parasites, I cannot as yet say. No convulsions were seen, and it 
will be noted that the trypanosomes found in the cerebro-spinal fluid were of normal aspect. 
Tliis case served to confinn my view that the drug was of no value in infection with 
T. dimoi'pJmm, bnt a last trial was made in the following experiment. 

Exp. 49. Monkey 20 (weight 1'2 Idlos) which had been inoculated on November 15th. 
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Novemher 29fh. Both forms present and numerous, some undergoing longitudinal 
division. Monkey ill and emaciated. G-iven 2 grams Merck’s chrysoidin subcutaneously in 
suspension. 

Novemher 30^7/ . Found in a curious, giddy, stuporose condition. Pupils slightly 
contracted. The animal kept swapng to and fro and the head was held low. Though dull 
and dazed it could be roused to attention. 

Blood examined. Some dead and “ shadow ” forms found. Dividing foms present. 
No marked disintegration. 3 grains given as above Shortly after their administration the 
animal collapsed and lay upon its side in the cage. After the lapse of an hour as it was 
apparently in extremis, chloroform was administered. 

Post-mortem ,. — Liver and spleen enlarged and congested. The latter organ had an old 
puckered cicatrix running across its anterior surface. Some congestive patches were present 
in the stomach, probably of a physiological nature. 

Intestines healthy. A small deep purple gland was found in the mesentery. Brain, 
spinal-cord and nerve trimks were all stained an intense yellow colour. The cerebro- 
spinal fluid was blood-stained but not yellow. 

Microscopic examination. — Cerebro-spinal fluid. A fresh preparation showed living 
and dead forms of trypanosome The former were sluggish, or speedily became so. 
On staining, dead, altered, and degenerated foims were seen, as well as an unaltered 
trypanosomes. 

Gland smear — As above, and young fonns as described by Lingard,* resembling 
Leishman-Donovan bodies. 

Brain smear . — Some altered and many unaltered forms. 

TAver smear — ^Mostly unchanged forms. Some dead and altered forms. 

Spleen smear . — Not so many trypanosomes as in the liver smear, but a very large 
proportion of the cuiioiis spherical and “shadow” forms showing segmented nuclei, 
Centrosonies well marked 

Heart's blood . — Most of the trypanosomes stained well, and were unaltered. A few 
changed forms were present Portions of the liver, spleen and brain were kept for section 
work. 

It will be seen that in the case of what is probably T dxmorplium, a trypanosome 
admittedly very resistant to any of the known modes of treatment, chrysoidine has proved a 
failure. In no instance has it prolonged hfe, while on several occasions, when given in doses 
large enough to profoundly afiect the parasites, death of the host has resulted. Two forms 
have been tested, nine cases in all have been treated, the dye has been given in varying 
doses, both in solution and in suspension, and though interesting efiects have been observed, it 
cannot be said that these have proved of a beneflcial nature. Dr. Chauvin of Mauritius 
writes me to say that he has tried chrysoidine there in horses sufiering from Surra, but with 
no success whatever. "Wliether a combination of the dye with an arsenical preparation, such 
as has been employed along with trypan red, would yield better results, I cannot say. 
Time has not admitted of a trial of this nature. 

As already mentioned. Dr. NeavefJ had an opportunity of testing clirysoidine on a case of 
human trypanosomiasis from Uganda,*in the case of the boy Wariga mentioned in his report. 

* Indian Med Gazette, Cnlcntta, 1905, Sept Vol. si., pp. 333 et scq. and 381. 

t Lancet, London, June 13th, 1905, p 1,645. 

+ For Dr. Neave’s account of the case, see p. 185. 
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I have continued his ■work, and extended the observations to monkeys. Dr. Neave’s report 
was so encouraging that it seemed justifiable to go on with the treatment. 

Case oe Huala.n Trypanosomiasis 

ApHl 29th. Dr. Neave performed gland puncture on the hoy who, owing to the 
exigencies of travel, had not had a dose for ten days. On examining the gland juice I found 
two somewhat altered trypanosomes answering in morphological detail to T. gamhieme. The 
superficial cervical glands along tPe anterior margin of the stemo-mastoid were enlarged, 
though not markedly so, and were somewhat shotty to the touch. The boy was fairly well 
nourished, but had rather a sleepy and stupid aspect. An arrangement was made with 
Captain, now hlajor, Dansey Browning, whereby the boy was to be kept at the Jlilitury 
Hospital, and to receive \ grain chrysoidine every second day by intramuscular injection 

On May 5th. Captain Browning reported that the boy’s speech seemed affected. He 
was seen on May 6th and examined. He certainly seemed to have some difficulty in 
enunciation, his speech being almost of a “ staccato ” nature, but we found afterwards that 
this was merely a natural defect and due m some measure to his not understanding any 
Arabic, in which language he has since made considerable progress. He seemed dull and 
lieavyj but no tremors were noticed. Neither peripheral blood nor gland juice showed any 
trypanosomes. His case was carefully gone into, but it was difficult to take as he was 
ignorant of any language with which we were acquainted, and we were ignorant of liis 
tongue. We were unable to detect any abnormahty in the nervous system. Indeed, the 
only sign of disease about him was the cervical glandular enlargement. 

He was well clothed and well fed, and his dose was increased to h gi’ain daily. It 
produced no local ill-effects. 

3fay 25th. Gland puncture performed. No trypanosomes found Boy fat and well. 
Has been making himself useful about the hospital. Glandular enlargement as before. 

June 9th. Very well. Blood and gland jiuce negative. An attempt to make a full 
blood count failed, owing to the atmospheric conditions prevailing. 

A differential leucocj’te count was conducted with the following result : — 
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The Mgh percentage of eosinophiles is noteworthy. It was probably due to intestinal 
parasites * On this day about 1 c.c. of veuous blood was taken, citrated, and inoculated 
subcutaneously into hlonkey 9 (ride iyfra). 

June iSth. Blood count made. 

R.B.C. 3,900,000. 

Leucocytes 6,000. 

Hb. 70 per cent. 

A photograph of the patient taken on tliis date is shown (Dig. 75). Gland juice 

* This proved to be the case, as later on the patient was found to harbour a tape-worm 
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negative. Glands still enlarged. No ill-effects from the chrysoidine which was continued 
in the same doses 

June 2Zrd. Very well, save for the fact that he had developed condylomata on the 
scrotum and round the anus. He had again to he put on anti-syphilitic treatment. 
Examination of penpheral blood negative. 

3 c.c. venous blood inoculated subcutaneously into Monkey 11 {vide infra). 

July Srd. Blood coimt R.B.C. 3,800,000. 

Leucocytes 9,600. 

The treatment was continued till about the middle of July, when Captain BroAvning 
went on leave, and the patient was sent to the Civil Hospital to be treated for syphilis. I 
returned from leave m October, and the boy again came under my personal observation. 
Chrysoidine had not been given in the interval. 

Ocfoher VI th Looks well Weight 107^ lbs. Glands in neck still enlarged. Gland 
juice negative. No trypanosomes found in one blood film, but a few were piesent in a 
second 

Ocfoher 20//? Given \ grain Merck’s chrysoidine in suspension. Tliis was continued 
daily dovm to October 31st, when it was stopped because albumin was found in the urme 
which had become of an intense orange-yellow colour. No casts were present During the 
interval trypanosomes were not found, but owing to press of other work the number of 
examinations was limited 

Ocfoher Sl.s/ After a long search one trypanosome was found in a blood film. It 
presented a normal appearance. Chrysoidine stopped as albumin rather copious TJp to date 
(December 18th) the drag has not been resumed. 

A’'oi'emher Vth It was noticed to-day that the glands above and behind the jaw angles 
had become enlarged, tins constitutmg a new symptom. The boy seemed well and continued 
so till November 15th, when an attack of diarrhoea pulled him doivn to some extent No 
trypanosomes had been found in his blood and the albumin was gradually disappearing from 
his urine. Its coloim also gradually lessened in intensity. No casts were found at any time. 

November Id//; Diarrhoea checked. Weight 102 lbs. 

November 20//; Weight 106 lbs. Boy looks well and is fatter. No trypanosomes 
found in peripheial blood 

November Ihih To-day the patient had fever and a headache. On examination of his 
blood, ring forms of the malaria parasite, apparently quartan from their shape and structure, 
were found. No trypanosomes were present. 10 grains of quinine sulphate were given. 
Tlie malaria was probably a recrudescence of an old attack. 

November 2GtJi. Temperature 99'5° E. 10 grains quinine given. 

November 21th. Temperature normal. Much better. Urine now quite tree from 
albumin, blood free from parasites. 

November SOfh. Gland puncture negative. Boy looks fat and well. 

December Ixt. A single trypanosome found in one film. A second film proved negative. 

December Gth. A distinct increase in size of the glands behind the ascending ramus of 
the left jaw noted ; otherwise the patient seemed well and Kvely 

December llfh. Weight 105-|- lbs. No trypanosomes found nor had they been present 
since December 1st. Glands still big. The case is stdl under observation, and I do not 
think we can form any conclusion from it, though I have recorded it at some length. 
Dr. Neave seems certamly to have found that a rapid and marked decrease of 
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trypanosomes and a general improvement in health followed the exhibition of chrysoidme, 
and his observations were confirmed by Dr. Baker. I have observed that the dye does 
seem to cause a disappearance of the parasites both from the peripheral blood and the gland 
juice, but then the patient has been removed from a trypanosome area and the chance of 



Kig 75 — UoANDKbK Bo\ **\Vanga’* 

(Photographed at Khartoum dunng treatment) 

of further infection, has been well-fed and well-clothed and has been carefully treated for 
syphilis. Further, human trypanosomiasis in its early stages is, as a rule, a very chronic 
affair and the parasites appear and disappear of their oum accord in the peripheral blood. 
I feel that I cannot commit myself to any opinion so far, though I have also a 
monkey experiment as a control. It would seem that chrysoidine is distinctly instating to 
the kidneys and has to be used with caution. 
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Fehriuiry 1906. Trypanosomes were again found in the glands and began to increase 
in number in the peripheral blood. Ohrysoidine has, therefore, been started once more. It 
is bemg given by the mouth in the same doses. The boy’s general condition is excellent If 
marhed improvement does not result it is proposed to exhibit arsenic and trypan red possibly 
combined with atoxyl. 

Monkey 9. {^Cercopitliecus sahoeus). Weight 3T kilos. 

June Qth. Inoculated with 1 c.c. venous and citrated blood from above case. 

The blood was examined with negative results down to June 14th, when the temperature 
of the animal was found to be high. 

June 15th. Found dead. Post-mortem. Pulmonary congestion, and an acute 
pleurisy were found There was no evidence of trypanosome infection. Bacterial invasion 
had occurred 

Monkey 11 Weight 2‘2 kilos. Temp. 104’4° F. at midday. 

June 2^rd. Blood examined and found free of any parasite infection. Inoculated from 
case of Wariga with 3 c.c venous and citrated blood given subcutaneously. 

July 1th Trypanosomes found for the first time. Afternoon temperatm-e 103‘3° F. 
In the interval the temperature (rectal) had ranged from 103T° to 105‘1° F. There were 
not many parasites present, but on August 17th an increase in their number was noted by 
Captain Ensor and Mr. Friedrichs, who ivere making observations in my absence. 

September 5th. No trypanosomes were found by Mr. Friedrichs after a long search 

September SOtfi. One trypanosome was found after a long search. My next note was 
made on 

October 18</i, when I found tr)y)ano3ome8 present and, as a control, inoculated Monkey 
18 with '5 c c blood. It may be stated here that this monkey’s blood, when examined on 
November 28th, showed a few trypanosomes None had been present twenty days previously 

October 19^/t Treatment with chrysoidine begun on Monkey 11 Given 1 gram ( 0648 
gram), Merck’s product in 1 c c. sterile distilled water Weight, 2 kilos. 

October Wth. Urine yellow. A few trypanosomes present, 6 or 7 in the stained film 
No change apparent m them. 1 gram given. 

October list. Animal did not get a full dose About 4/5th8 of a grain given. 
Trypanosomes appeared to be slightly less numerous. (Plate XIV , Fig. b) 

October 22nd. A distinct diminution m the number of trypanosomes. Only two were 
found in the film after an exhaustive search. They were apparently unchanged. 1 giain 
given. 

October 22>rd No trypanosomes found after prolonged search. 1 grain given. 

October 24f/(. Several trypanosomes found in film. 1 grain given. 

October 25th. Sfonkey appears to be getting somewhat tliinner Blood showed a few 
trypanosomes present winch seemed to take the stain feebly. 1'5 gi-am given. 

October 2Qth. As above. Animal lively. 1’5 grain given. 

October 21th One unaltered trypanosome found after a long search. 1 5 grain given 

October 2Sth. One film showed no parasites. In a second, one trypanosome was found 
I'b gi-ain given. 

October 29th. One tijpano.some found in film. 1'5 grain given. 

October ‘iOth. A drop of blood which exuded from the needle puncture and was mixed 
ivith chi-ysoidme was examined. The red corpuscles were found to be disintegiuted. No 
parasites were seen. 1’5 grain given. 
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October 31»i. A large film carefully examined. No trypanosomes foimd. 1*5 grain 
given. 

November Weight, 2 kilos (no loss). 1‘5 gram given 

November 2nd. Blood examination negative Animal well and lively. 1‘5 grain 
given. 

November Srd to 5th as above. Chrysoidine then stopped. 

Novembei Qth. Blood negative. 

November 1th. One trypanosome fonnd in film 

November Sth. Blood negative. Urine examined and no albnmm found. I'O grain 
given. 

November ^ih. No dose given. 

November lO^/i to 13th. 1 5 gram daily. No trypanosomes found. Myelocytes noted 

for the first time. Monkey well and strong. 

November 14:th to 18i/t. Same dose given daily. Occasionally one trypanosome fonnd 
per film. Weight on November 18th, 1'9 kdos. 

November l^ih. Two gi-ams given. 

November 20f/i. Two grains given Blood negative. 

November 21st. Two grains given. Blood negative • Animal well. 

November 22nd. Two grains daily. One tr}'panosome found per film on 22nd and 
24th At this stage considerable anrenna of the mucous membrane, as evidenced by pallor 
of gums and palate, was noticed. There was some oedema of scrotum and sheath. 

November 25th. Two grains given Blood not exanuned 

November 2%th. No dose given. (Edema of scrotum marked. Weight, 1 9 kilos 

November 21th. There was apparently some slight septic infection of the foot following 
the needle puncture made to secure blood for examination. The mid-day temperatmu, 
however, was only 102'8° F. No dose. No albumm in the urine. 

November 28th. No note. 

November 29th. Monkey better. Blood negative after exhaustive search. No dose 
given. 

November 89th One trypanosome found in film No dose given, 

December 2nd. One dividing form found in the blood. A slight necrotic patch 
apparent at the common seat of inoculation Though the animal was w'ell and lively, despite 
the local sore, it was thought better not to resume treatment. The blood wms not again 
examined till December 20th, when it was found that a distinct increase of trypanosomes had 
taken place Four w'ere found in a film after a ver}-^ brief examination. The monkey looked 
W'ell, and the wound w'hich had suppurated slightly had nearly healed. 

The animal remains under observation, but I think that, taken in conjunction with 
Wariga’s case, the results are of such a nature that chrysoidine might be given an extensive 
and thorough trial in places W'here human trypanosomiasis is prevalent. It seems to cause a 
lessening in the number of the parasites present in the peripheral blood, and the general 
condition possibly improves under its use. Its tendency to bring on albuminuria is a 
disadvantage. I admit, however, that no definite conclusions can be drawn from 
these two cases in man and monkey. Trypanosomiasis due to T. gambiense is generally 
a very chrome disease, and the action of chrysoidine would have to be observed over long 
periods, and in a large number of cases at different stages of the disease and under varjing 
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conditions The temperature of the monkey, which was taken daily, appeared to hear no 
reference to the number of trypanosomes present in the peripheral circulation. 

Treatment with Blood Serum — ^Dr. Sheffield Neave on arrival at Khartoum 
informed me that he was anxious to test the therapeutic -Effect of the blood-serum of wild 
animals from trypanosome infected districts on experimental animals inoculated ivith 
trypanosomiasis He had prepared a special apparatus for collecting blood and permission 
was obtained from H.E. The Governor General to shoot some of the more common buck for 
the purpose of obtaining their blood serum. 

It was not long before Dr. Neave sent me a sample of blood serum from a water-buck 
(Cohus defassa), free of trypanosomes, shot on January 27th. The serum arrived in good 
condition, a small quantity of carbohc acid having been added to it as a preservative. 

I proceeded to test it in vitro and found that added in equal quantities to citrated blood 
containing the trypanosomes of mules, it caused agglutination in the form of irregular 
rosettes, the motiHty of the trypanosomes making up the rosettes remaining. After 30 
minutes there was marked agglutination Disintegration and death of the parasites also 
occurred. I was unable to employ the serum until March 18th when it was used in 

Exp 10 Monlrey 3 March 18t7i. Amimal very ill Blood swarming with trypan- 
osomes. 1 c.c blood serum injected subcutaneously 

March IQth Monkey suffermg from spasticity and tremors. Collapsed. Reflexes 
increased. 

Eyes fixed, no strabismus or face twitching. Hamstrings retracted. Blood showed 
conjugating (possibly dividing) and agglutinating forms, the agglutmation masses bemg 
small 2 c c. serum given. The trypanosomes thereafter underwent disintegration. In 
many cases, on staining, nothing was to be seen except the centrosomes with flagella 
attached Involution forms were also present. Two hours thereafter there was a general 
increase of the spasms and the animal was chloroformed. 

The post-mortem findmgs have already been detailed to some extent (p. 137 ) In 
smears made from the splenic pulp strangely altered forms were found, some, probably young 
resistant forms, approaching veiy closely to the Leishman bodies in appearance, but the short 
chromatin rods were not found in any of them. Some were clearly dead or degenerated forms. 

Exp Id. Gerbil 2. March Wth. Blood swarming. Animal wonderfully healthy in 
appearance. Weight 29 grams. 

5 minims serum of water-buck injected subcutaneously. 

March 2\8t. 5 m. given. Shght agglutination noted. 

March 22nd. 5 m. given. Both forms present. Sluggish. Many soon became 

motionless After the inoculation a remarkable agglutination and breaking down of 
tr}q)anosomes occurred. 

March 2?>rd. Gerbil looked thinner. Not so well. In fresh film many motionless 
forms found. Disintegrated forms not so marked in stained specimen. 10 m. given. 

March 23rd Found dead. In the heart’s blood curious spherical forms, some showing 
marked vacuolation, were found. The same were present in smears from the hver. 

Exp. 17. Monkey 4. ApinL 4</i. Blood full of trypanosomes. Both forms well 
marked. 

April 5th. 1 c.c. serum of water-buck injected subcutaneously. 

April Qth. 1*5 c.c. given. No change in blood 

April 1th. 2 c.c. given. 
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April ^th. A lessening m tlie number of trypanosomes noted. Mostly short forms 
present, which were sluggish. On staining, these were found to show many grannies, and 
to possess Yacuoles. 2'5 c.c. given. 

April 9th. Not a single trypanosome found, either in fresh or stained preparations. 
2 5 c.c. given. 

April 19th. Monkey well. Shows no sign of the disease. A few trypanosomes found. 

April 11th. Condition much the same. Three distinct forms observed. («) Typical 
long forms, {h) Typical short forms, (c) Intermediate forms with rather short flagella. 
A few involution forms, some with swollen posterior ends. 3 c.c. given. The long forms, 
some of which were in process of division, all appeared to be of the same kmd as regards 
general shape, length of flagella and size of centrosomes and nuclei. There was nothing to 
lead one to suppose that male sexual forms were present in the blood. The intermediate 
forms (c) were probably merely some of the usual short forms in which the flagella were more 
developed than is customary. None of the short forms were dividing, and in no case was the 
flagellum of any great length. 

April Vlth. No change. 4 c.c. given. 2 c.c. in mormng, 2 c c. in afternoon. 

April IZth. No change. 4 c.c. given. 

April 14//t. Only 3 c c given in one dose to-day. 

Ap>ril 19th. 5 or 6 lively trypanosomes per field. Appearance as of “ tadpole ” forms. 

4 c.c. given in two doses. 

April 19th. No change. Mostly long forms m blood. 6 c.c. given in two doses. 

April 11th In fresh film one sluggish long form found after a long search In stained 
preparation some short forms evident. Most seen three per field 6 c c given. 

April l%th. Much as above but more numerous, there being as many as 12 in one field 
(Leitz, Oc. 4, oil imm., xV^h.) 

April 19th. No change No increase Vacuoles very apparent. 8 c.c. given 
in two doses. 

April 29th. In fresh film no parasites found after a long search. In stained 
preparation a few unaltered forms found after a considerable hunt for them. Animal well. 
Weight 2 6 kilos, being a gain of '2 of a kilo from commencement of experiment. 
8 c.c. given. 

April 21si:. A single morning dose of 6 c.c given. 

April 22nd. No change. 10 c.c. given, in two doses. 

April 29rd. Trypanosomes as numerous as ever. 10 c.c. given. 

April 21ih. Trypanosomes apparently increasing in number. 12 c.c. given. The 
serum, which had acquired a peculiar odour, had probably undergone some change, and 
become inert Treatment was accordingly discontinued. Thereafter a steady increase took 
place in the number of parasites, and the monliey began to lose weight (2 Idlos on 29th) and 
go doAvn-hill. 

May 1st. Found dead. Bacterial invasion. An ulcer was found in the caecum. No 
erosion of stomach. Liver and spleen not markedly congested. Mesenteric glands 
enlarged. 

Smears from spleen, Hver, lung, bone-marrow, and glands negative, owing to bacterial 
invasion. 

Exp 18. Gerbil 11. March 29th. Both forms present and numerous. 10 m. given 
subcutaneously. 
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March 30/7i. Trypanosomes more numerous. Long typical forms, thick intermediate 
forms, udthout flagella and blunt, or somewhat pointed at posterior ends, and tiny short forms 
seen. The distinctions were well marked. 15 m. given. 

March 31s^. 15 m. given. No change. 

Ajiril Isi. 20 m. given. No change 

April 2nd. 20 m. given. Animal very ill 

April 3rd. Found dead. Although no abscess formation had occurred, from the 
state of the tissues round the site of inoculation I am inclined to think tliis animal may 
have died of sepsis. The post-mortem results have been reported. Nothing was found save 
a bacterial invasion of the tissues. 

Exp. 25. Monkey 6. Weight 1‘3 kilos. 

May 5th. Trypanosomes numerous, 20 or 30 per fleld. Both forms present. Long 
forms in process of division. 

May Qth. On this date, being the thirteenth day after inoculation, 7 c.c. of blood 
serum of water-buck of date January 27th, 1905, were injected subcutaneously. Blood talien 
5 hours after inoculation. Fresh blood swarming with very active parasites. Animal’s 
condition unchanged On staining, it was found that, while the majority of the trypanosomes 
were unchanged, some had completely broken down, their centrosomes, free edges of the 
undulatmg membranes and flagella alone persisting. Many curious forms, some ivith huge 
undulating membranes were seen. Vacuolated and “ shadow ” forms present. Short forms 
chiefly affected. 

May 1th. Blood examined during the afternoon. Nearly every trypanosome much 
vacuolated. Not so many curious degenerated (?) or mvolution forms present but a 
greater number of trypanosomes affected to some extent. No change in general condition of 
monkey. Griven 10 c.c. blood serum at 4.15. Blood taken at 5.5 p.m. No change. 

Apiil Sth. Fresh fllm showed living and active trypanosomes of both forms. Long 
forms do not now appear to be affected. 12'5 c.c. given. Blood examined 4J hours after 
inoculation. Extreme vacuolation of short forms noticed. Some of the parasites seemed 
almost to consist of vacuoles united by thin strands of cytoplasm. Many greatly 
degenerated forms (Plate XIV , Fig d) 

May 9th. Blood in much the same condition Some loss in differential staining as 
regards the parasites. About 19 c.c. given in four separate doses. After half an hour the 
monkey was evidently suffering fi-om giddiness. It appeared to be ill, and made strange, 
aimless efforts to climb up the side of its cage. Some tremors were observed, together 
■with a transient rigidity of the hind legs. No t-witching of face or fixity of gaze. The 
animal several times fell over on its side but quicldy recovered itself. This condition of 
affairs lasted for 1^ hours. Thereafter recovery took place and the monkey took food 
freely. The blood examined during the attack and also 4|- hours after the inoculation 
showed no change in the state of the trypanosomes The attack was probably due 
to the large amount of fluid which was given causing a disturbance in the semi-circular 
canals. 

May lOi/i. Small rosettes of trypanosomes found, many resembling the Manx Coat-of- 
Arms. Dividing forms present. On staining, degenerate or dead forms were seen. The 
monkey was better and took its food well, hut was somewhat somnolent, and kept its head 
down as if depressed. 

May 11th. Serum treatment stopped. From this time the monkey rapidly went do\vn- 
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hill. Degenerating forms disappeared in large measure from the blood, and normal 
trypanosomes increased. 

May 14</t. The monkey was found dead in the morning. 

Post-mortem. Stomach Congested areas found near the pylorus^ with blood clots 
covering them These probably indicated a commencing erosion. Ulceration, blood-clots, 
and general congestion found in connection with six Peyer’s patches. In a scraping from 
one of these ulcerated areas livel}' spii’illa were seen 

No csecal ulceration or erosion of large intestine. No enlargement of mesenteric glands. 

Spleen. Moderately enlarged, firm but congested. 

Liver. Only slightly enlarged. 

Heart's Blood. A few sluggish trypanosomes. Dead, motionless forms present. 

Bone-Marrow. Eed, not very diffluent. 

Brain. Supra-cortical hfemorrhage over and round about the right Sylvian fissure. 
The condition Avas curious, like a thin sheet of blood spread out over the convolutions. 

Smears. Heart's blood. Myeloc}dns, a few normoblasts and a feiv much altered 
trypaposomes. 

Sjyleen A few young forms — as described by Lingard — found. Bacterial invasion. 

Liver. Normal trypanosomes present ]\Iarked phagocytic action of the poljnnorpho- 
nuclear leucoc}’tes. Frequently two trj'panosomes engulphed in a wliite corpuscle were seen 
Macrophages present. 

Brain-clot. Spherical forms of trypanosome noted Also curiously altered and 
vacuolated types. 

Bone-marrow. Bacterial invasion. No trypanosomes seen 

Intestinal xdcer. No spirilla or trypanosomes found in the stained preparation. 

Stomach clot. Negative. 

Exp. 28 Gerbil 16. April 20th. Sbght infection on this, the tenth day after 
inoculation. Given 1 c.c. serum of water-buck of date Januar)" 27th, 1905, by subcutaneous 
inoculation at 4 p in. About 5.10 p.m. the animal was found to be in Uolent convulsions, 
lying on its side and kicking vigorously. The cardiac action was rapid. Blood was taken 
from the tail at 5.30 p.m. Some rounded forms of tr)q)anosome ivere seen. Chloroform was 
administered at 6 p m., and a post-mortem performed immediately 

Spleen and kidneys much enlarged. Liver not enlarged, but soft in consistence Hke 
the spleen. No ulceration or congestion of stomach. 

Smears. Heart's blood. Ordinary and degenerating and broken-down forms. Changes 
not extensive. 

Spleen, Hver and bone-marrow negative. In kidney smear, ordinaiy unaltered forms 
Avere found. Death probably the result of over-dose and intoxication. 

The study of such a work as that of Nuttall on Blood Immunity and Belationsliip, 
demonstrates how numerous and hoAV complicated are the problems Avhich arise when one 
conducts serum experiments. 

Questions relating to hsemolysins, agglutinins and precipitins present themselves. True, 
these may have no direct bearing on the action of sera on blood parasites, but they have to 
be considered in relation to the effects produced Avhich may possibly modify such action. 
Perhaps some of the symptoms noted were due to intoxication, the result of overdosage Avhich 
is always apt to occur. There seems Little doubt but that the serum profoundly affected the 
trypanosomes, but here again the number of cases Avas very limited, and no conclusions can 
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be draivn. The difficulty is to find time wherein to conduct sufficient experiments. One is 
often interrupted by work coming in which demands immediate attention, and there is no one 
at present to whom such work can be passed. 

A couple of immunising experiments were tried. In one the animal, a gerbil, died , in 
the other a jerboa received 10 m. of serum for two days, and then 20 m. every day for eight 
days, after which it was inoculated from Monlcey 5 After an incubation period of two days 
trypanosomes appeared, and the disease ran its usual course wholly unmodified by the 
previous inoculations. 


Morbid 
histology of 
trypano- 
somiasis 


Notes on the Pathological Ahatoimy op Teypanosomiasis. 

Until Baldnnn* * * § m 1904 directed his attention to this matter in the case of experimental 
Nagana it had received but little attention. Work by Mott,j- Warringtonj: and Low§ 
has been earned out on the condition of the brain and cerebro-spinal fiuid.|j Laveran 
and Mesnil deal with the gross appearances in Nagana, Suiua, Mal-de-Caderas, and the 
human disease, and the observers of the Liverpool School of Tropical Medicine have 
collected much material, but, so far as I know, Baldwin’s remams the most important and 
complete work ont he subject. Since tliis was vuitten I have seen Memoir SYI.TT of the 
Liverpool School of Tropical Medicine, which deals very fully with the pathology of 
trypanosomiasis, and is well illustrated 

As opportunity offered I have studied the microscopic changes mdneed in several of the 
organs by the trypanosomes of cattle and of mnles respectively, and a few notes on these 
observations, which are by no means exhaustive, may be of interest. The sections of liver, 
spleen, lung, thymus, brain, lymph-glands, gastnc mucous membrane, and cornea have been 
for the most part stained by the hmmotoxylin and cosine method The cornea sections have 
also been coloured by the Giemsa process. There has not been time to caiTy out staining 
by Leishman’s new method though it has been tried m one or two mstances. 

In the case of Ox 4 the following particulars were noted. * 

Liver. There was a slight degi'ee of cloudy swelling resulting in a loss of outline of 
some of the liver cells These in some mstances contained masses of golden-bronm. pigment 
which was also present, and to a greater extent, in the endothehal cells. There was marked 
congestion of the vasa capillaria. 

Spleen. This presented a very acute congestion of the cftpillary spaces in the pulp. 

The trabeculae had undergone hypertrophy as had the Malpighian corpuscles. Some 
golden-brown pigment was present in some of the Malpighian bodies, but it was chiefly found 
in the pulp. 

Lung. Congested. A cellular exudation, chiefly lymphocjdic, had taken place into 
many of the alveoli. Others contained a stnng}' or granular exudate Certain of the alveoli 
Avere much compressed and in some the Avails Avere in contact. 

Lymph-gland. An enormous increase of Ijunphocytes Avas noted. Many young blood 
vessels Avere present Large round cells Klee those met Avith in the mesenteric glands in 
cases of enteric fever, and containing fat di'oplets and sometimes tAVo nuclei, Avere observed. 


* Jonrn. of Infect. Diseases. Chicago ; Vol IV., pp. 644-650. 

t Brit. Med Joum. Vol II., p 1,666 1899. 

t Brit Med. Joum. Vol. II., p 929. 1902. 

§ Low and Mott. Bnt. Med. Joum. Vol I , p. 1,000. 1904 
0 Mott Brit. Med. Joum. Vol. II , p 1,564. 1904 

^ Thomas and Bnenl. Memoir XVI Liyerpool School of Tropical Medicine. 1906. 
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In the sinuses large mononucleated cells containing golden-brouTi (iron-containing?) pigment 
were present. Pigment was also seen in the endothelial cells of the capillaries 

There was a general and marked hyperplasia of the stroma. 

Stomach ulcer. This section merely showed a destruction of the epithelial layer, the 
erosion extending to the submucosa which had undergone a bacterial invasion and the vessels 
of which were congested. The specimen was stained by the Leishman method but no 
trypanosomes could be discerned. 

Brain. This was not stained by any Special method and did not present any pathological 
appearance as far as could be told. I did not find any infiltration of leucoc}des round the 
blood-vessels. 

In the case of the trypanosomiasis of mules, the organs and tissues of experimental 
animals such as the dog and monkey were examined. 

Liver. Much the same conditions were seen as existed in the Hver of the ox, but there 
was an entire absence of pigment, at least, in the case of ^Monkey 21 which died on the 
sixteenth day after inoculation. There was slight fatty degeneration. Congestion was most 
marked in the suh-capsular region. 

Spleen. Extreme congestion of the splenic pulp together with an increase of connective 
tissue in the hlalpighian bodies constituted the most marked changes Large mononucleated 
cells containing fat droplets were seen in the splenic sinuses and there was a general 
hyperplasia of stroma. 

Thymus. Examined in the case of Dog 3 and showed a simple hyperplasia of the 
IjTuphoid tissue. The stroma was not much increased. 

Stomach ulcer. There was considerable erosion affectmg the basement membrane. 
Thrombosis was present and some obliterative endartentis. In a cross-section of one of 
the pyloric glands I noticed a tiny cyst? containing oval nucleated bodies which stained 
quite difierently fi-om the sun-ounding tissue. They had taken on the eosm stain strongly, 
and their rounded nuclei were deep purple. They somewhat resembled the encysted 
merozoites of some sporozoan but were difficult to examine properly, some being on a 
different plane from the rest of the section. 

Lymjyh-gland. The condition was precisely similar to that found in the lymph gland of 
the ox ivith the exception that pigment was absent. 

Brain. No small cell infiltration of the perivascular spaces. 

Cornea. The opaque cornea of Dog 4 was sectioned and examined. Swelling and 
erosion of the epithelial cells Avas found together with an infiltration of leucocytes into the 
inter-lamellar spaces. As a result the lamellte in some parts had become more uidely 
separated. In addition a pigment deposit was found confined to the more superficial 
inter-lamellar spaces, but stretching right across the cornea. It ivas less marked at the centre 
than elsewhere. 

As Baldwin and others have pointed out these changes ai-e evidently the result of an 
intoxication and probably due to the action of a specific toxine generated by the trypanosomes. 

Conclusions. 

1. Trypanosomiasis in cattle in the Sudan is due to T. nanum, a small trypanosome of 
distinct type which is probably, but not certainly, peculiar to bovines. It produces a disease 
which runs a chronic course and may prove fatal. On the other hand, spontaneous recovery 
may result, especially if the affected animal be removed from the infected area and be well 


Corneal 

changes 
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General 

conclusions 

and 

suggestions 

regarding 

trypano- 

somiasis 


fed Tlie calf of a cow wlucL had thus recovered chd not acquire the chsease on being 
inoculated with blood from the coav, after recovery of the latter. So far it has not been 
found possible to re-produce the disease experimentally. 

2. Trypanosomiasis in mules in the Sudan is chiefly due to a trypanosome which one 
has not been able to distinguish from, and which is probably identical with, T. dimorphnm, 
of Senegambia. The disease produced by this parasite is invariably acute and fatal, is 
accompanied by characteristic symptoms and leads to weU-marked pathological changes. 
Inoculated mto dogs, monkeys [cercopithems) , rats, gerbils and jerboas, the parasite rapidly 
multiplies, producing an acute and fatal disorder. Death also results m the case of rabbits 
and goats, but the disease runs a much more chronic course. Successive and prolonged 
passage through animals markedly heightens the virulence of this trypanosome, more 
severe infections occurring and death resulting with much greater rapidity. A solitary 
experiment seems to show that cattle are immune. 

Mules also harbour another trypanosome closely resembling T. nanum. Giving to lack 
of material this trypanosome has not been fully studied, but mules aflfected with it may 
apparently recover when placed under favourable conditions. 

The trypanosome of donkeys is possibly different to any of the foregoing, but material 
has not been available for its study The specimens observed suggested T. Brucei. 

3 Tsetse flies are the chief, and probably the only, carriers of these trypanosomes. 
Diseased ammals have chiefly come from districts where the tsetse (G. morsitems) has been 
found to exist. Some have come from a region which it is probable that G. Longipennis 
inhabits Stomoxys flies appear to play no part in the distribution of the disease. 

d. Dlceration of the gastric and intestinal mucosa is commonly found in animals dead of 
trjqpanosomiasis It is often heemorrhagic m nature, and is in all probability due to the 
action of a toxine It may indicate an effort on the part of the parasite to leave its host 

5. The occasional occurrence of spmlla m these heemorrhagic lesions is of interest, but 
their true significance has not yet been determined. In all probability they bear no 
relation to the disease 

6. Chrysoidme has faded as a therapeutic agent m infection due to the trypanosome of 
mules Its use has been attended with more hopeful results m the disease produced by 
T. gamhiense, and it appears to merit a more extensive trial, with or ivithout arsenic, in this 
latter condition, but it must be given with caution owing to its tendency to irritate the kidneys. 

7. The blood serum of unaffected ammals from a trypanosome infected area appears to 
produce a profound effect on the trypanosomes of mules m experimental animals, but the 
subject is very complicated, and the number of cases observed has been limited It is 
probable, however, that the most satisfactory results in treatment udll be obtained by 
experiments -with serum, which either naturally contains a trypanosomicide or is induced to 
manufacture such an anti-body The use of the sera of cattle which have recovered from 
infection by T. nanwn is indicated. The recent work of Schilling * * * § and the results obtained 
by Klein and Mollers f in this direction are more encouraging, though Laveran’s J warning 
regarding latency and danger of infection has to be borne m mind. Klein’s § recent state- 
ment regarding a new prophylactic for plague, prepared from the dried organs of animals 


• Zeitschr f. Hyg , Vol LII , 1905, pp 149-160 

t Ibid. Vol. Ln , 1906, pp. 229-237 

X Absoc Scientif Internat D’ Agronomic Coloniale, Pans, 1906. 

§ Bnt. Med Jonrn. and Lancet, Jan. 20, 1906. 



HOttTINE WOKK 


178 


dead of that disease, has suggested that experimental work on similar lines might he tried in 
the case of trypanosomiasis. In several particulars the two diseases are far from dissumlar. 
Each exhibits a blood and glandular infection by a living organism, in each toxines are 
produced, and there are other points of resemblance which need not be cited here It is, 
therefore, proposed to make some investigations in this direction. Preliminary experiments, 
however, have not yielded any good results, and Herzog has rather upset the prevalent ideas 
regarding the precise nature of plague (Joum. Trop. Med , 15th Feb., 1906). While dealing 
with this subject I may say that I intend to test the value of the Malay fish poison 
Dcrrts clliptica as a therapeutic agent in trypanosomiasis Daniels states that it is very 
inimical to all low forms of life, while at the same it appears to he comparatively harmless 
to man. It is therefore just possible that it might prove useful. 

Preventive methods on the lines indicated by Todd * and others will be required to 
check the spread of Sleeping Sickness from the Congo Free State. 


Routine Work 


This has varied very much in amount. At times it bulked so largely that it was diflicult 
to cope with it properly ; at other times considerable intervals would elapse during which 
very little had to be done. 

The number and nature of the examinations performed, and conceniing wliich reports 
were furnished, are herewith detailed. The period covered is one of fifteen months. 

>A ^lorbid secretions and excretions ... . ..30 

■ B Blood examinations . . • 197 

C Bactenological apart from (A.) 31 

D. Parasites apart from (A ) and (B ) . .10 

E New growths . 7 

P Other pathological conditions .. . H 

Q Plant diseases • ••• • 1^ 

The above figures do not by any means indicate all the cases which have come under 
notice. In a considerable number, especially of the blood examinations, a verbal opinion has 
been given, and these are not included. In several directions the value of having a central 
place where examinations can be made has been shonm, as in the case of glanders and 
strangles in horses, in several cases of diphtheria, in malaria, and in suspected cases of 


hydrophobia. 

Some notes on the cases hsted may be given with advantage. Taking first infectious 
disease, the accompanying photographs (Figs. 76 and 76 n) of a case of small-pox winch came 
imder my care as kledical Officer of Health, exhibit very well the appearance and distiibution 
of the pustules Then- confluent condition is well shown upon the face. This case 
contrasts admirably with the accorapanjung photogi’aphs (Figs. 77 and 78) of chicken-pox and 
an ecthymatous secondary sj^liilitic rash. All these were taken by J\Ir. Newlove. The 
cases were under the care of Mr. Waterfield, and I am much indebted to him for his Idiid 
permission to photograph them and reproduce the prints. The case of small-pox has a 
further interest in that I made' an effort to obtain from the pustules the protozbon discovered 
and described by De Kortii.t I found some amoeba-like forms characterised by the possession 
of the highly-refi’actile, greenish particles (spores ?) which he mentions. My efforts at 
staining, hoAvever, were not satisfactory, and I was unable to caiTy my observations to any 


Small-po\ 


* Lancet, London, .July 7th, 1906 

y BriL I\Ied. Journ. London, Nov. 11, 1904, nlso Lancet, London, Dec 24, 1904 
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definite conclusion. The examination was difficiilt o\ving to the vast number of leucocytes 
of different kinds present in the variolous matter. It was not easy to distinguish the 
amoeba-like forms fiom some of these cells. 

Babies has occurred m Khartoum, and there has been one case of human hydrophobia. 
The value of keeping and watching any animals bitten by a rabid dog was demonstrated 



Fjg with ClllCKp^ Pox 

Note the tnbal nmks on the 'irm.s 

when a rabbit, inoculated -with an emulsion made from the medulla of the rabid dog, died, 
apparently of latent rabies, just before it might have been expected to show symptoms. The 
test thus failed, but two bitten dogs which liad been preserved alive developed typical 
symptoms, and so put the diagnosis beyond doubt. 

Several cases of chphthena came under notice. The Ivlehs-Loffler bacillus was found 


H}drophobia 


Diphth,.i' 
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Enteric Fever 


togetlier with streptococci. The disease was of a very severe type and proved fatal in every 
instance. Its incidence was limited to native infants and young childi’en. 

The Widal test has had to be done in a few instances. As previously stated enteric 
fever is at present a rare disease in Kliartoum, despite the fact that the present water-supply 



Fig 78 — Ectiitoatous Secondari Syphilitic Rash 

can readily become contaminated, and that the system of sewage-removal is offensive and 
dangerous, and requu-es to be thoroughly remedied. 

Tlie native Sudanese must suffer but rarely, if at all, from the disease, and Egyptians 
are not liable to infection. Sandvdth,* however, has showm that they may become so, and 
now that the new railway to Port Sudan is an accomplished fact, and the isolation of 


The Iiledical Diseases of Egypt, 1905, pp. 52 and 53 
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Elartoum less complete, the danger of an increase in enteric fever as well as of an invasion 
by cholera and plague, must he seriously considered. Happily tliis has been recogmzed 
and funds are forthcoming for carrying out an improvement in the existing conservancy 
system. 

Dysentery of a bacillary type is not uncommon amongst the Egyptian soldiery, though D>-senter}’ 
bilharzia of the rectum is apt to he mistaken for it. In a specimen of the large intestine 
from a rapidly fatal case of dysentery sent by Major Eivers, an acute congestion of the 
mucosa closely resembling a measles rash Avas very evident. 

The malaiia cases haA'e already been discussed. I have found the accompan}’ing table 
compiled from various sources, so useful in distinguishing between the various yoimg forms of 
parasite, that I introduce it here : 


DrPFEiiEKCES Betaken Eabey Fobms op Malahial Paeasete 


1 

Quartan. 

Benign Tertian 

Jlalignant. 

Size.shapeand colour 
of red corpuscle 

Normal 

Enlarged, pale, distorted 
SchUfiEucr’s dots 

Circular. Colour often 

deeper. Smaller 

Pigment . 

Secu early. Coarse 
Often peripheral and 
opposite chromatin 

Not easUy seen in nng. 

i 

Not easily seen in young 
ring May be marked 
and gritty in old ring 

Position and shape 
of chromatin 

Well inside periphery; 
at first in a lump, 
thcuiu diffuseddust 
Four separate dots, 
cvcnin young spores 

One round lump sitnated 
cxccutrically but not on 
edge of parasite Most 
frequently close to, or 
surrounded by, the nn 
stained nucleus or vacuo- 
loid space 

Splash or streak on peri- 
phery of parasite Angu- 
lar look Somctimc-stwo 
small dots like door- 
knocker hinges Knocker- 
shaped ring ns sign of 
special mnbgnnncy 

Size 

Moderate. 

Large 

Small. 

Protoplasm .. 

Most 

1 

Thin. Thinnest opposite 
chromatin Often badly 
. defined margins 

Thin. Woll-dcDncd. 

Numbers 

Single 

More than one is rare 

Multiple infection common. 

Stippling 

Nil 

In all but very young. 
SchilfiEncr’s dots. 

Sometimes dark stipplmg, 
not red Schlllfner dots 

Position . 

Central Often stretches 
across corpuscle as it 
grows 

Not peripheral. Irregular 
Eye-form common after 
ring st-age. 

Hangs on to edge May’ be 
only a red streak of 
chromatin Looks as if 
stuck on. 


In one instance, a case apparently of malaiia epileptica under the care of Captain P. Evans, 

E.A.M C., we found a condition recalling the conjugating forms wliich have been described by 
Ewing.* The parasite in question Avas benign tertian. Another interesting case, from the point A question 
of AueAV of differential diagnosis, was also in the chai-ge of Captam Evans, and I have to thank 
him for permission to make mention of it. A sputum was sent for examination, as its peculiar 
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Parasites 


Hydatid of 
bone 


Avian disease 


coffee-coloured appearance, its consistence and the absence of froth suggested that it might he 
due to a liver abscess rupturing into the thoracic cavity. The symptoms of the case were 
indefinite and might easily have been induced by such an hepatic condition. On exammation 
some polygonal cells were found and clumps of staphylococci. Elastic fibres were not seen. 
Von Jakseh* states that if free htematoidin be present in considerable quantity the iuference 
is that an abscess has discharged from some neighbouring organ into the lung. Free 
haaraatoidin was present in this case hut only in very small amoimt. No defimte opinion 
could he given hut it was admitted that the case was suspicious. It proved rapidly fatal, 
and the history, which had at first not been easy to obtain, and the post-mortem exanunation 
revealed the true state of affairs. The patient had received a lack on the calf of the left leg 
and this had lesulted in thrombosis of one of the deep vems. In some unknoivn way the 
thrombi had become septic and had been carried by the blood stream to the lungs 
Pulmonary embolism with rapid hreakmg down of one of the emhohe areas had taken place, 



Fig 79 — IImjatid of Femuk, causing extensive erosion of the bone 

both lungs being infected I do not thinlc that such a condition has been previously 
mentioned as occurring in connection with the differential diagnosis of hepatic abscess. As 
regards the larger parasites, Strongyloides inteslinalis has come under notice, hut the most 
interestmg observation was made in a case seen by Captain Hughes at El Oheid m which the 
patient passed two worms in his urine. These were sent to the laboratories and proved to be 
Trichocephalns tricliiurus. I did not know that this nematode had ever been discovered in 
the urine, hut I found that Boston,* in his recent work on Ghnical Diagnosis, mentions the 
occurrence of its eggs in human urine. There was no doubt in this case hut that the worms 
had been expelled per uvethram The accompanying photograph (Fig. 79) is that of a human 
femur -which was infected by hydatid disease The specimen was sent by Oaptam Cummins, 
who intends to describe the case in the E.AMC. Journal Hydatid of bone is sufficiently 
rare for tlus instance to merit attention here, and Captain Cummins has Idndly granted me 
permission to mention it. The photograph was taken by Dr. Beam, and the specimen is in 
the laboratories’ museum. 

In turkeys dying in Khartoum tuberculosis and aspergillary pneumycosis have been 


* Clmical Diagnosis, 1899, p. 136. 
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observed. In tlie latter disease tbe curious bossy Avbite plaques produced by Aspergillus 
glaucus Avere present, not only on tbe pleurae but also on tbe pericardium and peritoneum. 

j\IlSCELLANEOUS NoTES. 

Tbe blood of a considerable number of bats, birds, and fisb have been e.vamined. In 
tbe ease of tbe barn owl (Strix jlammea) caugbt in Kliartoum, and in tbe bloods of sparrow- 
Hke birds at Tanfikia, Haltendia Avere present, as also in tbe blood of a guiuea-foAvl brought 
me from tbe Blue Nile by Mr. Broun. In tbe blood of another guinea-foAvl sent from tbe 
Babr-El-Gbazal by Major Dansey BroAAming an Hsemamceba, lilie that described by 
Dr. Neave (p. 200), Avas present, Avbile in a blood film from tbe Blue Jay, also sent by lum, 
another and possibly different Hsemamoeba Avas found. I am inclmed to tlunk that 
Leucoc}dibemia may be found to be a fairly common disease in Egypt. I have seen tAvo 
cases m Egyptian soldiers in Khartoum, and several others at Abassieb, Cairo, along AAitb 
Captain Cummins, E.M.S. Tbe bloods of these cases Avere t}qncal and tbe symptoms Avere 
fau'ly well-marked, splenic enlargement being constant. 

Tbe testing of cbrysoidine on tbe cibated embryo of Schtsfosouium Jia'inatohium has 
been mentioned. A solution of 1 in 20,000 aa'us found to loll tbe b\nng and active embryos 
instantaneously, and it was noticeable that, on death occurring, tbe stomach became everted 
and protruded from tbe motionless parasite bke a beak 1 in 200,000 proved fatal in 
17 minutes. 

It was found that, despite tbe addition of solutions of 1 m 10,000 and 1 in 100,000 to 
urine samples, tbe embryos developed from tbe eggs but these embryos Avere immediately 
or speedily killed It Avas curious to note that in some cases tbe nervous system of tbe 
myracidium took on tbe stain more intensely than tbe surroundmg tissues Tbe solutions 
Avere made in distilled water, tbe effect of Avbich bad been previously tested on tbe embryos 
and found to be negative Controls Avere earned out in every case. At my request 
Captain Ensor, E.M.S., tried cbrysoidine in two cases of biUiarziosis and be reported 
favourably on its use, telling me that tbe men bad greatly improved. I then tested it 
on tAvo cases kindly placed at my disposal by tbe S. M 0. Khartoum, but I failed to find 
that any benefit resulted. I bad hoped by observmg the eosinopbile count to see if any 
effect was being produced on tbe parasites In one case tbe number of eosinopbiles did 
lessen markedly; in tbe other, sUgbt increase occurred It Avas, perhaps, hardly to be 
expected that enough of tbe dye-stuff to affect the parent worms could be introduced into 
tbe system A\itbout pushing tbe remedy to a dangerous extent. 

Some other observations have been made in connection Avitb Bilbarziosis. In tbe 
First Eeport tbe prevalence of tbe disease amongst tbe boys attending a primary school in 
Khartoum avus mentioned Many of these boys drank water from tbe school Avell and tliis 
Avater Avas submitted to examination, A tiny but very active Entomostracean probably 
belonging to tbe Order Osfr’morfa, just Ausible'to tbe naked eye, Avas seen, and it Avas 
thought Avortb while to place some of tbe myracidia along AVitb these crustaceans in a Avateb- 
glass and observe what happened. 

Six active embryos were placed in Avater along A\itb three of tbe lively crustaceans and 
left over night. In tbe morning one dead embryo Avas found lying on tbe foot of tbe watch- 
glass, tbe other five bad wholly disappeared, and tbe crustaceans remained alive and active. 
What bad become of the missing five? Presumably they bad entered or been taken up by 
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coffee-eoloui’ed appearance, its consistence and the absence of frotb suggested that it might he 
due to a liver abscess rupturing into the thoracic cavity. The symptoms of the case were 
indefinite and might easily have been induced by such an hepatic condition On examination 
some polygonal cells were found and clumps of staphylococci. Elastic fibres were not seen 
Von Jaksch* states that if free hsematoidm he present in considerable quantity the inference 
is that an abscess has discharged from some neighbouring organ into the limg. Eiee 
haematoidm was present m tliis case but only in very small amount. No definite opinion 
could be given but it was admitted that the case was suspicious. It proved rapidly fatal, 
and the history, which had at first not been easy to obtain, and the post-mortem examination 
revealed the true state of afifairs. The patient had received a lack on the calf of the left leg 
and this had resulted m thrombosis of one of the deep veins. In some unknomi way the 
thrombi had become septic and had been carried by the blood stream to the lungs. 
Pulmonary embohsm with rapid breaking down of one of the embolic areas had taken place, 



Fig 70. — Hiuatid of Feiiuk, causing extensive erosion of the bone 

both lungs being infected. I do not tliink that such a condition has been previously 
mentioned as occurring in coimection with the differential diagnosis of hepatic abscess. As 
regards the larger parasites, Strongyloides intesiinalis has come under notice, but the most 
mteresting observation was made in a case seen by Captain Hughes at El Obeid in which the 
patient passed two worms in his urine These ivere sent to the laboratories and proved to be 
Trichocepkahis tricliiurus. I did not know that this nematode had ever been discovered in 
the urine, but I found that Boston,* in his recent work on Chnical Diagnosis, mentions the 
occurrence of its eggs in human urine. There was no doubt m this case but that the worms 
had been expelled pe?- urethram. The accompanying photograph (Fig 79) is that of a human 
femur which was infected by hydatid diseasa The specimen was sent by Captain Cummins, 
who intends to describe the case in the R.AMC. Journal. Hydatid of bone is sufficiently 
rare for this instance to merit attention here, and Captain Cummins has kindly gi’anted me 
permission to mention it. The photograph was taken by Dr. Beam, and the specimen is in 
the laboratories’ museum. 

In turkeys dying m Eliartoum tuberculosis and aspergillary pneumycosis have been 


Clinical Diagnosis, 1899, p 135 



MISCEDIiANEOUB NOTES 


179 


observed. In the latter disease the curious bossy white plaques produced by Afij^errjillns 
glaucus were present, not only on the pleurae but also on the pericardium and peritoneimi. 

illSCELLANEODS HoTES. 

The blood of a considerable number of bats, birds, and fish have been examined. In 
the case of the barn owl (l^trix flammca) caught in Khartoum, and in the bloods of sparrow- 
like birds at Taufilaa, Haltendia were present, as also in the blood of a guinea-fowl brought 
me from the Blue Nile by HIi'. Broun. In the blood of another guinea-fowl sent from the 
Bahr-El-G-hazal by Major Dansey Broivning an Htemamceba, like that described by 
Dr. Neave (p. 200), was present, while in a blood film from the Blue Jay, also sent by him, 
another and possibly different Haemamoeba was found I am iuclined to tlunk that 
Leucocythemia may be found to be a fairly common disease in Egypt I have seen two 
cases in Egyptian soldiers m Khartoum, and several others at Abassieh, Cairo, along i\ith 

Captain Cummins, E.M.S. The bloods of these cases were typical and the s}Tnptoms were 

fairly well-marked, splemc enlargement bemg constant. 

The testing of chrysoidine on the ciliated embryo of Scliistosonium hcvmatohium has 
been mentioned. A solution of 1 in 20,000 was found to loll the living and active embryos 
instantaneously, and it was noticeable that, on death occmTmg, the stomach became everted 
and protmded from the motionless parasite like a beak 1 in 200,000 proved fatal in 
17 minutes. 

It was found that, despite the addition of solutions of 1 in 10,000 and 1 m 100,000 to 
urine samples, the embryos developed from the eggs but these embryos were immediately 

or speedily killed. It was curious to note that in some cases the nervous system of the 

myracidium took on the stain more intensely than the surroundmg tissues. The solutions E\pcnments 
were made in distilled water, the effect of which had been preidously tested on the embryos 

^ . ochistosomum 

and found to be negative. Controls were carried out in every case At my request iwmaiohum 
Captain Ensor, E.M.S. , tried chrysoidine in two cases of bilharziosis and he reported 
favoui-ably on its use, telling me that the men had greatly improved. I then tested it 
on two cases kindly placed at my disposal by the S. M. 0. Kliartoum, but I failed to find 
that any benefit resulted. I had hoped by observing the eosinophile coimt to see if any 
effect was being produced on the pai-asites. In one case the number of eosinophiles did 
lessen markedly ; in the other, slight increase occurred. It was, perhaps, hardly to be 
expected that enough of the dye-stuff to affect the parent worms could be introduced into 
the system without pushing the remedy to a dangerous extent. 

Some other observations have been made in connection ivith Bilharziosis. In the 
Eirst Report the prevalence of the disease amongst the boys attending a primary school in 
Khartoum was mentioned. Many of these boys drank water from the school well and tliis 
water was submitted to examination. A tiny but very active Entomostracean probably 
belonging to the Order (9sfr’acof?«, just visible' to the naked eye, was seen, and it was 
thought worth while to place some of the mjTracidia along with these crustaceans in a watch- 
glass and observe what happened. 

Six active embryos were placed in water along with tliree of the lively crustaceans and 
left over night. In the morning one dead embryo was found lying on the foot of the watch- 
glass, the other five had wholly disappeared, and the crustaceans remained alive and active. 

What had become of the missing five ? Presumably they had entered or been taken up by 
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tlie crustaceans These latter were watched for several days, till they died in fact, and 
were then examined. Nothing developed from them, and nothing was seen on separation of 
their shells. One has not been able so far to make any fnrther experiments in this 
direction. Assuming that the initial observation and deduction were correct, and there was 
no opportunity for error to creep in as far as one can see, these crustaceans, which have not 
been fully identified, would require to have their hard shells decalcified, and then be 
examined in senal section, before and after being in contact ivith the bilharzia embryos. 
The method of examination would be both difficult and tedious, but it might repay the 
time spent upon it. I hope to repeat the original experiment and investigate the subject 
more fully. In this connection Loos’s suggestive work on Bilharzia has to be remembered, 
while, grantmg that these crustaceans are Ostracoda, one must not forget that the members of 
this genus are said to be flesh-eaters, which might account for the apparent act of ingestion. 

I had intended giving details of calculations carried out at the request of the late 
P M 0 of the Egyptian army with the object of discovering whether a dietary of meat, 
vegetables and dura (millet), could with advantage be substituted for one of meat, vegetables 
and wheat flour, for the men of Sudanese battalions I learn, however, that the recent 
researches of Chittenden embodied m his work entitled “ Phydologiad Economy in Nutntion ” 
have “ clearly shown the necessity of materially modifying the views on diet requirements 
in health that are given m old and recent standard works on diet” (Chalmers Watson). 
Consequently, until one becomes famihar Avith these altered views it would probably serve no 
purpose to mtroduce the tables and deductions which I had prepared. 

In concluding this, the part of the Second Report, — for which I am personally 
responsible — I would take an opportumty of expressmg my indebtedness to Dr. Beam for 
his excellent photographic work, and to Mr. Butler, Director of the Game Preservation 
Department, for kindly identifying various mammals and birds for me. Mr Eriednchs has 
rendered useful assistance in animal experiments and latterly in museum and histological 
work. My thanks are due to Mr. Theobald and Mr. Austen for much land help, and to 
Mr. Richard Muir for the great care and trouble he expended in the preparation of the 
numerous plates. Mr Macduff Simpson has been good enough to aid me very considerably 
m the correction of proofs. 




Fic. 81 . — Camp at Luala’s. His Viluadb in Distance 
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Report op Travelling Pathologist and Naturalist 

BY 

SHEFFIELD NEAVE, M.EC.P, ]\LE.CS. 

GtENERAL 

I left England on lltli November, 1904, having spent some six weeks in collecting 
outfit Scientific apparatus is very difficult to collect hurriedly, makers are few, and 
independent m their methods, and it was only with great exertion that I got most of it 
sliipped before I started Much I was unable to inspect and consequently some of it 
was not satisfactory. 

On aiTival in Cairo I wished to get hold of my outfit and urge on its despatch to 
Khartoum, as shippmg and railway delays are proverbial I was, however, ordered to 
Khartoiun at once. 

On arrival at Khartoum, I had to wait for my outfit for 23 days , this delayed my start 
till the 16th of December, and necessitated my taking with me the whole thiee years’ supply 
unsorted and much of it in bulk, with parcels not labelled. Some packages were missing and 
did not reach me till my letum. 

While in Khartoum, besides the necessary pieparations, I spent most of my spare time 
in studying the mosqmtoes Imoini to the Sudan 

On 16th December, 1904, I left by the “ Dal,” S W. for Gondokoro under orders to 
meet Captain Greig, I kt S. of the Boyal Soc. S.S. Commission in Uganda, and confer until 
him as to the investigation of the distribution of Glo'^itwa paljmlts, and then to proceed to 
carry out the same in conjunction ivith him I was also to take every opportunity of 
examining the blood of men and animals as regards infection by blood parasites and to secure 
specimens of biting flies, etc. I was also to study disease generally and collect specimens of 
animal and vegetable life and articles of interest, and to obtain any infonnation likely to be 
of medical or economic value, and to observe and note native customs, etc , as far as possible. 

To tliis end I was to commence by camping in the neighbourhood of milages and obtain 
the confidence of the inhabitants by means of gi-atuitous medicine and surgery and otherwise. 
After exploiting the Bahr-El-Jebel from Gondokoro to Shambe, 1 was to proceed to the 
Pongo River, etc., in the Bahr-El-Ghazal. 

To have done this properly would, I reckon, have taken some two years, but Giving to 
delays and to the necessity as I then thought of retuniing to the Sudan by the follouing 
November, I only had some four months to spend between Gondokoro and lleshra-El-Rek. 
It is a matter of regret to me that I was not aware that this was to be my only journey, as I 
would have prolonged it by two months at a veiy small expense compared to the total. 

j\[y assistant, on whom I relied for collection and skinmng, etc, did not consider himself 
qualified for the work, but was very useful and obliging in every other way. Later he had 
to return, seriously ill. Thus my power of carrying out these directions was very limited, 
and it is due to the richness of this field for investigation that I achieved such results 
as were attained. 

I was 127 days absent from Kliartoura, and of these I only had 40 for actual scientific 
work, the remainder being occupied in travel and search for tsetse fly, and tliis although I 
did not miss a single day for work, thanks to being fortunate enough to keep my health. 


Plan of 
ELxpedition 


Duration of 
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Medical work Tlie idea of medical work among the natives as a means to an end liad to be largely 

Natives abandoned, in fact, given up almost altogether, as patients paid but one visit, or at tbe most, 

two, and expected to receive tbe necessary cure vutliont further attention, and it would 
have required a residence of some months in one place before really gainmg their eoniidence 
An exception to this lay in the case of those who received a special sort of cough lozenge, 
the taste of which was much admired One shehc, I am sure sent half-a-dozen of lus 
subjects every day to complain of cough, in order that he might have them as sweetmeats. 


Fjg 83 — Gvassas op Db Neavk’s Expedition 



The result of tliis position was that I had to adopt a ditferent method of procedure 
for wliich I was not so fully prepared and wliich I had intended to be merely subsidiary 


Arrival at 
Gondokoro 


Bahb-El-Jebel. G-lossina 

Capt. Greig had arrived at Gondokoro from Entebbe the day before my o^va arrival. 
He told me that he had found Glo^ftina palpalis to vuthin 30 miles south of Gondokoro. 

"We arranged that he should proceed on the steamer allotted to him for that purpose dovm 
stream, and that later he should return and find me camping on the river bank I was to go 
inland some miles from Gondokoro and see if I could find the fly away from the river, and then 
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proceed down it. Our respective investigations were made, but I later received a letter from 
bim telling me that be bad gone on to Kbartoum udtbout finding any ‘‘ fly.” ify 
investigations }delded tbe same negative result, tbougb miicb time was occupied in arriidng 
at it. I bad special permission from Brussels to investigate tbe bank of tbe Lado Enclave, 
but I received instnictions to confine myself to tbe Sudan, so tbat I only bivestigated 
tbe right banlc. 

I foimd no “ fly ” between Gondokoro and Sbambd, altbougb I was always on tbe look-out 
for it and bad ivitb me a Uganda boy wbo bad been specially trained to catcb “ fly,” and 
whose business it was to do so. It was only when I got to tbe Babr-El-Gbazal country tbat 
I found GJossina of any species It would appear tbat a river vutb vast swamps is not a 
suitable habitat, but tbat trees with water in proximity is what is preferred by these diptera 

During tbe above search I made expeditions in two duections fiom Gondokoro, and 
received great assistance fi’om Capt. Tufnell, wbo saved me much expense.^ 

Bahr-El-Jebel Trypanosomiasis 

Capt. Greig left tbe Uganda boy above referred to at Gondokoro after trypanosomes 
bad been demonstrated in tbe jmce of bis neck glands, and banded him on to mo for 
treatment. I bad brought up some cbrysoicbne on tbe chance of having this opportunity, as 
Dr. A. Balfour’s experiments vntb tins substance on mosquito larvfe and bilbarzia ova 
already reported, bad suggested to me tbat it might be useful in tr}"panosomiasis 

I at once began injecting cluysoidiue hypodermically, gmng ^Vtbs of a grain and 
increasmg to half a grain when I found no untoward results As tliis was piobably the first 
time it bad been used other than by tbe mouth, I bad to proceed cautiously, but found tbat 
it appeared to be quite harmless to tbe patient.f While I went and came on tbe above 
expeditions, tbe boy bad to remain at Gondokoro for treatment in respect to gonorrbma and 
sypbibs, and it was in consequence of Dr. 0. J. Baker’s landness in continuing tbe injections 
of cbrysoidme tbat I was enabled to carry out tliis experiment. 

A fortnight after tbe first injection, on exammation of gland juice, only one tr}q)anosome 
was found after much searching lilany bad been found preidously. Subsequently Dr. Baker 
made several examinations and found none between this time and tbe end of January, when 
tbe boy was sent on to where I was campmg on tbe Babr-El-Jebel, at Luala’s. Until tbe 
first week m March I remained on tbe river and injected tbe patient at first every day, but 
gradually cbmimsbed tbe dose to twice a w'eek, and I often examined tbe gland jmce without 
result Tbe boy rapidly improved fiom tbe first, got fat and only suffered occasional pangs 
from over-eating. I made a blood count in February, when tbe boy appeared quite W'ell. 


Lymphocytes 486 

Large Jlonomiclears 61 

Polynuclears . 442 

Eosinophiles . _ 7 

Myclocjtcs .. .4 


1,000 

l\[y march from Sbambe to Slesbra-El-Ilek later on was rather a trying one, and tbe 
boy only got bis injection about once in ten days. 


• 1 have lately becu informed that Dr 
than I weut 

t See, however, note on p 162 (A B ) 


Hodges has found Olosnna jialpalis at Gondokoro further inland 


No "fly* 
found 


Injections of 
Chrjsoidme 


Blood Count 
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Effect of 
Chrj'soidine 


Examination 
of blood films 


Nati\’e beliefs 


Hi 8 work was liard and -ndtli less food kis condition got lower, so that on arrival at 
Khartoum at the end of April I was disappointed when two trypanosomes (of an altered 
appearance, possibly due to devolution) were demonstrated in the gland juice. I at once 
began to inject him as before, and he again became fat and well. I heard of him as bemg in 
good health till July, but that a monkey injected from lus blood shortly after liis anival had 
got tr}'panosomiasi8. Dr. Balfour will, no doubt, report on his subsequent career. 

It appears to me that ehrysoidine in this case controlled the disease, at any rate, for a 
tune, more easily than arsenic, trypanroth, etc. 

Camps on Bahr-El-Jebel 

After leaving Gondokoro I made five camps in all on the Bahr-El-Jebel, which, 
inclusive of 9 days moving from camp to camp absorbed 49 days from 14th January to 
4th klarch, when I received urgent orders to visit the Bahr-El-Ghazal district. Diuing this 
time I was chiefly engaged on the personal examination of bloods and the securing of blood 
films together ivith some work among the natives. 

In all I made some 800 blood slides and it has been a matter of great labour examinmg 
them. "While at work in camp the thermometer was often up to 110° F. and over in the 
tent This, together with numberless flies attacking one’s face and Myzoinyia attacking 
one’s legs, etc , made life unpleasant, especially when it is remembered that two hands are 
required when examimng a blood slide under the microscope. 

I also made a pomt of catching, examining and mounting mosquitoes and occasionally 
other insects. I had also to select and store the specimens, such as they were, brought in by 
the men. These, though not so numerous as could be desued, required much lookmg after. 
A few dissections were also made as well as a few birds sldnned, but I soon found I had no 
time for the latter pursuits As a means of collecting bloods of mterest, photographs and 
other matters of value, I used to attend at 12 o’clock every day to see any patients from the 
neighbourhood I regret to say that photogi-aphs were not successful as I had no time to 
work -with plates, and my films were unfortunate. 

It Avas asserted that I should be able to move up and down the river in the gyassas, but 
I found the first quite impossible as sails were of little use and it was only possible to drift 
A\ith the stream, perhaps not malong more than two miles or even less than that an hour. 
Consequently, I made use of the steamers to tow the gyassas as much as possible Time was 
also occupied in going to see and in intendeuung the various sheilis in respect of native 
drugs, customs, etc., and a little mformation and material Avas collected, but the Baris, 
among Avhom I Avas for the greater part of the time, are the most ignorant, negative race 
possible, living in idleness, taldng no thought for the morroAV, and enduring rather than 
tailing trouble to fight against any difficulty that may arise. As a specimen of their most 
advanced ideas, I may mention a conversation I had AAdth a sheik on the subject of the 
drought. He gave me the folloAiang information. There are bad spints called “ Geioch ” 
and a god called “ Dendi.” The bad spirits are under the earth Asked if God was one or 
many, he said he did not knoAV, but his Avise men Icnew. Blen stop the commg of rain, being 
possessed of the bad spirits. Asked Avhat Avould happen if these men Avere Idlled, he said the 
one that had done all the damage was at Coulin’s ; he had been in good health but after his 
imprecations could only go on all-fours and now could hardly move. At present he could do 
no harm. They were aAvaiting his death AA’hen all Avould be Avell. It Avas no use Idlhng him. 




Fig so —Camp at 1 1 alaS 








Figs. 86 & 87 -Groups op Natives at Camp, near Akoor’s Villagh. siiowiNO Emaciation owing to Famine 
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it Avould make matters worse, as ke would tlien come back and do more damage iu some otber 
form. It appeared tbat tbis magician was considered to have suffered for bis ill-domg at 
the bands of tbe good spirit. (Altbougb the above answers do not always appear to be 
repbes to my questions tbey are given as spoken.) 

Everyivbere tbrougbout my sojourn on tbis river I found a famine of dura grain, tbe 
harvest baving been a complete failure. Tbe natives were mucb emaciated, especially tbe Famine of 
women. On remarking on tbe emaciation of bis women to a Bari, be explained tbat tbe 
men went out bunting and fishing, but it was not tbe custom to bring borne an}d.bing to 
tbe women, who were dependent on tbe grain ; besides, “ A man’s belly is easily filled, but 
a woman’s requwes mucb.” 


Bahr-El-Gthazal 

At Sbambd I took, amongst others, tbe blood of seventeen cattle domg transpoid between 
this and Runbek, but neither then nor subsequently did I find any parasite in tbe penpberal 



Fig 88 —Native Brassfounder with Apparatus 


blood in tbe transport cattle, but I was unfortunate in being unable to proenre any ivitb tbe 
disease at all advanced 

I saw here a native brassfounder maldng ingots foi future use out of cartridge cases and Native 
otber brass objects, and I eventually secured most of bis apparatus for tbe Museum. His 
method was as follows : He bad a bole in tbe ground and a basin-blce crucible in it surroimded 
by charcoal. Also two bellows of earthenware, each woiked by a small boy. These were of 
tbe following nature ; a basin-blve apparatus uitb a wide tube talong origin from tbe bottom 
of it at an angle, was covered with sldn in tbe middle of ivbicb ivas a strip of bide which tbe 
boy pulled up and down. Tbis caused an inteindttent draught down tbe pipe, which was 
communicated to tbe bottom of tbe fire by another eartbenw'are pipe or tuyere. Tbe 
interval between these tw’o pipes acted as a valve, causing the intermittent current of air to 
flow only towards tbe fire I wms surprised to find bow easily be got enough beat to melt 
tbe brass. 

Tbe ingot was about 5 inches long and about 1 inch tluck, and was made by pouring tbe 
metal into a bole of the requisite shape in the giuund. His pineal's consisted of a piece of 
strong strap iron, as used for boxes, turned over double. Tbe operator’s hammers were pieces 
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of iron, round and pointed like a peg, and liis anvils were hard pieces of stone. He had 
done well for himself, as, by making bracelets, he had acqnu-ed enough cattle to buy a Avife. 

The negotiation for purchase of his apparatus Avas a long one, and amongst other 
mformation he gave Avas a religious opinion far in advance of anything I had previously 
found He thought the drought Avas due to the evil doing of men in the neighboui-hood, and 
that the goodness of men lilce himself Avas not sufficient to produce the rain. 

I left Shambe on 12th March, having received orders to locate the fly belts of the Bahi- 
EI-Grhazal, take blood films and collect biting flies of all sorts I had, hoAvever, to be some 
days at Meshra, to try and find some cattle hliely to he suffenng from piroplasmosis, and to 
start from there on 13th April. Thus I had only time to hurry through the country, and 
that I made the best use of my time is, I think, shoAAOi by the fact that I AvaUced some 
400 miles in twenty-seven days, including the distance from pomt to point. Results, 
hoAA^ever, Avere necessarily poor. 

Bahr-El-Ghazal. Glossina 

I failed to find “ fly ” near Shamhd, but had no time except to Avalk straight ahead. It 
Avas not until I reached Bahr-El-Gok that I found any. This Avas about 5 miles up 
the river from the station — undoubtedly Morsitans [Glossina) — though there appeared to 
be none actually close to the station Here I secured the fly, Eig. 21, p 56, Avhich is 
the female of Tahanns par. I Avas informed that aU the cattle died off here last year AAith 
Avhat Avas thought to be lung disease of some sort. Here also I found the government 
convoy, and took the blood of the six draught cattle Avhich looked Avell, 'but found no 
parasite 

This talhes to some extent Avith AA'hat the chiefs Avhom I questioned at Runbek told me. 
They said that there Avas a large fly between that place and Tonj, Avhich did damage to 
cattle, and that all cattle died at Gok. They also volunteered the information that there 
Avas a cattle pestilence about 5 years ago, and that at the moment they were losing cattle, 
Avhich they ascribed to mtercommunication* of cattle betAveen there and Tonj. As “fly” 
Avill accompany cattle a long way out of a fly-belt I should think their story may be 
correct. 

They only eat their cattle when the latter die, as they are currency among them chiefly 
for Avife-buying This custom thus gives them opportunity for post-mortem examination, 
and they say they find the heart enlarged and full of clot, and a distended gall bladder 
They also state that m life the animal suffers from cough and diarrhoea, Avith stools hke 
Avater. 

One of the sheiks had large patches of leucoderma on his hands, Avhich he said Avas due 
to his haAnng walked over his uncle’s grave by mistake This illustrates his ideas of the 
origin of diseases. 

Before reachmg Tonj, I slept the night about 5 miles from that station and seciued 
another specimen of Morsitans. In the morning “ fly ” folloAved the caravan right into Tonj 
and into the rest-house. In the afternoon *I wanted more specimens and sent out the Uganda 
boy to catch them, but they Avere not to be had. Next mormng I made a long march doAvn 
the river on the left bank but saw none. Eventually I had to march back to the camp 
AA'liere I had previously found them, before I could see any. This shoAVS how they exist only 


• The Qovernineiit bullock waggon runs regularly between these places, I understand. 
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in patclies, liow tliey -will follow a caravan but disappear again, and accounts for tbe 
discrepancies in tbe reports of different people as to the areas of fly-belts. 

It also explains why flies have not been sent into Khartoum from Touj itself. Further, 
it has been stated that in search for “ fly ” on a lake or river, all that is necessary is to land a 
boy, who can recognise them, for a couple of hours occasionally to catch a few ; but these 
facts tend to show that a patch such as I have described might thus be easily missed, 
and also demonstrate that before declaring a country free of “ fly ” a very careful search 
would have to be made, which, in the case of the territory of the Bahr-El-Ghazal would take 
one man at least a couple of years. 

In addition to the above, I found another patch about two hour's march on the road to 
Wau from Tonj. Here (Tonj), the mamur told me the government cattle die at the rate of Tonj to Wau 
one a week, which, from the foregoing is easily explained, but unfortunately there were none 
sick at the moment for me to examine. From Tonj I determined to go straight to Meshra 
without going along the well-worn track to Wau, as I thought there was more chance of 
finding unlmoMTi patches of “ fly ” than if I travelled Avhere many, capable of recognising the 
“ fly,” had probably been The track, however, to Meshra, along which the government wells 
existed, was impossible o^^^ng to their being dry. Hence I had to go by byeways from sheik 
to sheilv according to the information they gave me about water. 

kly path lay through the followmg places : 


Police Station 

• . 

General du-ection N. 

Village, Bilhega, Sheik Tonjan 

• . 


5 > 

N.E. 

Aliat . . 


n 


N.E. 

Cajungo, on Tonj River 


)> 


N. 

Temporary fishing camp 


5 ) 

55 

N.W. 

Elwaitch 


>) 

55 

S. 

Quaitch 


J) 

55 

E. 

Akok 

. . 

n 

55 

N.E. 

Taba . . 

• * 


55 

N. 

Teek . . 

. • 


55 

N.E. 

Depeek 


J> 

55 

N.E. 

Lan . . 

• • 


55 

N.E 

Meshra 

y road was necessarily of a adg-zag 

character. During this part of t 


met udth no “ fly,” and passed through an immense alluvial area of very rich grass, affording 
forage for large herds of fine cattle The latter had been collected from the high ground, 
which is at this time of year parched up. One evening while camping, I counted eight herds 
being driven in, averaging some 100 in each. The bulls, if fattened as in England, ivould 
turn the butcher’s scale at from 85 to 95 stone. Even as it was, fed as they were on grass 
alone, there were some that would, I think, weigh out near those figures. There was a large 
population here living in the temporary villages engaged in tending the cattle and catching 
the fish in the pools which were gradually drying up. No doubt this part of the country is 
under water in the rains, and is probably quite free from fly.” 

At this time of year the natives here dry a quantity of fish for future consumption, and 
from what I saw must eat a quantity of it half rotten, but I did not see a case of leprosy. Leprosy 
though my hurried march did not give much opportunity for observation. On the other 
hand, I came across two cases at Luala’s on the Bahr-El-Jebel. Figs. 89, 90 and 91. 
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In addition to the above three patches of “ fly ” located by myself, I was told of the 
following localities as infected • — 

Localities 1. Nearly all the road from Wan to Tonj. 

“fly" 2. West hanlc of Jna Wan to Kojali 

3. Khor Dinji. 

4. Eiver Mongo, near Tambura. 

5 15 miles N of Wan at hlachioahh’s. 

6 A few miles out of Wan on road to hleshra 
7. Pongo Eiver. 

8 South of Tonj towards Minnobolo. 




Fig. 91 

LEPKOs^ OF Hands 


Mesiira to Khahtoum 


Hippopotamus 

Hunt 


l^Iy journey from Lleshra to Khartoum was without special interest, except that I 
witnessed a hippopotamus hunt by natives, and as I have never seen their tactics reported it 
may be of sufficient interest to recount here. 

I saw them fiist ivith a stout lope attached to a three-parts groivn hippo., with 
some 50 to 100 men hauling on it, dragging him into shallow water The rope broke and 
the beast got away, but he still had two spear heads trailing two ropes, uith half-a-dozen 
large wooden floats attached. This contretemps gave me the opportunity of seeing how they 
put the noose on him again 

The hippo, was allowed to swim about for some time with the floats attached, and 
exhaust liimself somewhat. His position ivas thus knoum, however long he might remain 
under and hovevei little nose he might put out of water for breathmg purposes. 
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After a time three men in a boat paddled np to him, and as he rose one of them in the 
bows tried to throw the noose over his head, but failed several times. The next time he rose 
this native jumped out of the boat unth the noose held in the hands and with the arms vide 
apart, and tried, while in the act of jumping, to place it over the creature’s head. He failed 
and scrambled back into the boat with marvellous rapidity. Nevertheless he made a second 
attempt and succeeded. The essence of the matter seemed to be to get the boat behind the 
head as it came up, and the man appeared to be safe wliile in the Avater behind it. If tins 
surmise is correct, safety Avould probably lie in the animal not being able to make a sharp 
turn Avlule sAvimmiug. However, I never saw a proceeding that appeared so foolhardy. Tlie 
noose was draAm tight, and the other end attached to the cable-like rope hi the boat, which 
Avas paid out till arrival at the shore, where the crowd seized it and gradually dreiv the 
animal into shallow water, Avhere he received many spears and eventually succumbed. That 
the native sometimes gets the worst of it is shoAvn by one whom I was called in to see, three 
days’ journey the Meslira side of Tonj. He had a severe gash in the chest and had been 
awkwardly squeezed by the jaivs of a hippo To cure this his friends had made many gashes 
all over him, and he was in the most horribly septic state imagmable. 

Antelope Blood-Serum 

. I had thought it would prove useful to investigate the action of the blood-serum of 
antelopes as a curative for trypanosomiasis, and in England had consulted various authorities 
as to the best way of extracting blood from a newly-lalled ammal so as to retain the serum 
aseptic. I also received much assistance at the rinderpest camp at Cairo. I had armed 
myself Avith an air-pump, some sterilised bottles into Avbich to aspirate the blood and sterilised 
canulas to insert into a bloodvessel. All this was very bulliy. I made several attempts, and 
after some practice succeeded in the case of three Avaterbuck in cutting doAAm quickly on the 
jugular vein and getting a good quantity of blood. Tliis Avas allowed to clot Avith the bottle 
in an. inclined position and carried to camp. The next day the serum was drawn off into 
other sterilised bottles, and after having 4 per cent of carbolic acid added to it was corked up. 

Of course, the difficulties Avere to carry all this apparatus about the place and have it at 
once on the spot after the Auctim had been stalked and shot, and then to prevent contamination. 

Two or three dissections are sufficient practice to enable one to get doAATi on the jugular 
quickly. The serum Avas forAvarded to Khartoum, and Dr. Balfour, I understand, has made 
some, interesting preliminary experiments * I did not, hoAvever, get his letter asking for more 
seinim until after I had left the boats and the apparatus to march across the Bahr-El-Grhazal, 
and was consequently unable to comply Avith his request. 

I had hoped to take Avith me from Khartoum a donkey Avith trypanosomes in his blood, 
to make my OAvn experiments with antelope serum, but the authorities considered it 
dangerous to import trypanosomes into a country which had not been investigated for tsetse 
fly. The above would form a subject for a special investigation which might lead to 
important results, as the destruction of domestic animals in the Sudan from this pe.st Avould 
appear to be very large indeed. No place of wliich I am aware gives so good an opportunity 
as the Sudan for thoroughly investigating these matters, the outside fringe of which has only 
been dealt AAuth liitherto. 


Name 

treatment 


Collection of 
serum 


See p '166, et seg. 
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films 


Technique of Blood Examinations 

Slides were kept in pure lysol, and after a time carefully washed and placed in the 
boxes where they were to be stored when films had been made. Any dulling of the surface 
of the glass improved the film. i 

In the case of mammals it was comparatively easy to secure good blood films, hut in that 
of hu’ds, reptiles and fish, there was considerable difficulty. Unfortunately, owing to an 
eiTor in the despatch of my outfit, I had to rely on my 12-hore with No. 8 shot only, and 
if a smallish bird was shot it was usually quite dead, and the cutting off the head on the spot 
yielded but little blood. At first I had a man carrying test tubes of citrate solutiou, hut I 
found it very difficult to have him on the spot at the moment I ran to pick up the bird. 

Later I hit on the plan of carrying three or four 3 inch by ^ inch specimen tubes in the 
waistcoat pocket, which appeared quite satisfactory. 

In addition, I always made one or two slides from the blood direct. 

In the case of fish, after being held up by the tail to allow all water to drain out, the 
large artery supplying the gills was cut, or in the case of a small fish decapitation was 
performed. 

Slides were always used for films to the exclusion of cover glasses, they give a larger 
area and necessitate much less time and care in making the film. They were all stained with 
Leishman’s stain in troughs of the size of the slide, film downwards, thereby avoiding deposit. 
If any deposit occurs I find it easily removed by leaving the slide in xylol 30 minutes 
to 2 hours and then wiping gently with a small hunch of silk handkerchief and rinsing again 
in the trough. 

Citrate appears to mix with the blood of birds and fish quite differently fi-om that of 
mammals, making a glutinous mixture much more difficult to manipulate both in the 
centrifuge and in making films. 

Before making any similar expeditions I hope to conduct experiments with a view 
to finding a better medium. I varied the strength of solution, but found none really 
satisfactory. On the other hand, on returning home, I found that shdes that had been 
made a long time ago, and had endured a high temperatui’e, stained much more easily in the 
case of birds and fish than in that of mammals. 

The system of makmg thick films and dehsemoglobinizing to detect extra-corpuscular 
parasites is not successful with bird or fish bloods, in consequence of the mass of nuclei which 
prevents anything being seen. 

There is also a difficulty which seems to be due to the temperature at which one works 
It is that when a film dries quickly the cytoplasm of the red corpuscles becomes often fiUed 
with little blisters, and this obfuscates anything else contained therein , so far, I have not 
found any way of avoiding this when films are made in the middle of the day 

The citrate difficulty also caused a differeuce m centrifugahsing. I have been much 
disappointed in examming films for extra-corpuscular parasites that I knew should exhibit 
these, and that were made from the usual layer {i.e , the layer just above the erythrocytes 
usually occupied by most of the leucocytes) for them in the case of mammal blood 
I think there is no doubt that tliis layer differs in bird’s blood, and owing to viscosity 
does not lie at the same level. 

It is a matter of great regret to me that there was no time for systematic dissection, 
and the obtaining of the blood from the heart, etc , in a pure state, and the examination of 
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a series of hanging drops, nor for cultivation of trypanosomes and other such investigations. 
In consequence, most of my results are merely taken from stained blood films, which however, 
often included blood that had been allowed to stand in citrate for various periods with a 
view to detect development. This however, is a poor substitute for watching them on a 
warm stage. 

I deplore the absence of further opportunity to verify and work out the indications many 
of these matters give. 


SouECES OF Blood Collection 

About 750 films were brought home in addition to those examined “in the fresh.” 
These were made from the blood of : — 

55 human subjects. 

118 other mammals, 16 varieties. 

69 birds, 22 varieties. 

33 fish, 8 varieties. 

6 amphibia, 4 varieties. 

18 sheep ticks 


N'orinial Fish and Birds’ Blood 

The bloods of birds and fish have a number of peculiarities of their own, of which I 
have failed to find any description, so that I here note some of them. 

1. The red corpuscles appear to alter as soon as the blood is shed, that is to say, all 
slides show more or less the following phenomena. The majority of the er)4hroc)i;es stain 
in the ordinary way, exhibiting a violet blue nucleus, and if the Leishman stain has been well 
managed, a red cytoplasm, though the latter colour is often not easy to obtain in slides that 
have been kept for months at a high temperature. In fact, the cytoplasm not unfrequently 
remams blue unless special trouble is taken. A slide with the majority of erjiihrocj'tes 
wholly stained blue (as weU as those with red stained cytoplasm) , will show a number of 
other red corpuscles stained thus : — 

1. The nucleus red, the stroma a very deep purple. (Plate XYL, b). 

2. The nucleus red, the plasma lightly stained red. (Plate XYL, c). 

(Many of these are round with a round nucleus). 

3. Many free nuclei swollen, stained red, and with ragged edges. 

(Plate XVI., g & h). 

Again, the whole of the above process as far as the nucleus goes, may be carried on 
inside the corpuscle before bursting ; and in this case after becoming reddened, and a land of 
growth taking place, the nucleus continues to disintegrate until it is a ragged mass. All 
the above changes are shown in plate XVI., d to f, and are much exaggerated wheu 
the blood has stood for an hour or two mixed vith citrate, the most extreme case shoving 
nothing but these swollen and escaped nuclei. I consider that these changes occur in the 
blood between the time of its being shed and of its being made into a film. Endothelial 
cells from the capillaries are also faicly often seen in the films. (Plate XYI., k.) 

In a slide of marabou stork’s blood (containing ffaUcridinm) , I found some cells which 
are probably an early form of erjihrocjLe, either passed prematurely into peripheral blood or 
subsequently changed. The cytoplasm is contracted nearly up to the nucleus on each side, 
with a small vacuole at each end. The nucleus is swolleu and flattened. Plate XVT., i. 


Peculixurities 
of bloods of 
birds and fish 
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Parasites 

found 


There are also a number of deeply blue and pui-ple stamed objects, about 3'4 ^ in diameter, 
often to be found in groups, Avbicb may be leucocytes or (as was suggested by Mr. Muir) 
who drew them) undeveloped erythrocytes. -Plate XVI., j. 

The polymorphonuclear corpuscles are remarkable for the variety of their granules. In 
Plate XVII. will be observed three varieties in shape, small round, ovoid and rod-like, 
together Avitb transitional shapes between these two extremes. There is also a form vith a 
round nucleus and granules of various sizes collected often to the periphery, these usually are 
basophile and stain a deep blue-purple though rarely they appear as eosinophile Plate 

xvn., c. 

A mast cell is represented at e. 

There are lymphocytes of much the same appearance as those m human blood. 

Contrary to the usual teaching, I find object lens sufficient when searching for the 
trypanosomes in the blood of the averaged sized bu’d and fish, and -I" for trypanosomes and 
HaUci'idiwn in mammalian blood This, of course, is a great saving of labour, but is only 
satisfactory when the observer knows exactly what he is looking for. 

Summary of Parasites Found 

Trypanosomes were found in the mule, four species of fish and two species of bii’ds, as 
well as in the case of human trypanosomiasis already mentioned. 

The blood of the shilbaia [Schilbe 7nystus, EidrophiR niloiicm) was frequently examined 
without success, and two specimens of the karesh fish [Mormyi'm) with the same result. 

FilaHoi Avere found in five species of birds, Haltcindiiim in eight, and a new Rccmamccba, 
somewhat resemblmg H. Zicvianni, in one. 


Halteridium 

Filana; 

Trypanosomes 

ProtoiOon 

Hxmamceba 

AVheat.ear 

{Saxicola oenantlit) 

Qninea-fowl 

Mule 

Karesh fish 
[Mormyrus) 

Quinea-fowl 

Maraboa Stork 
{Leptopiihis crumcntfenis) 

Vulture 

{Neophron percnoplcrus) 

Bagara 

(Bageus bayard) 



Kite {Melvnts ccgyptiis) 

Shrike 

{Lamarins excuhitonus) 

Qargur 

(Lynodonhs schal) 



Red-breast Shrike 
(Laniaruis cruentus) 

HombiU 

(Lophoceros nasiUiis) 

Hoke (Mugil) 



Red Hawk 
{j4ceipiler nifiventris) 

Marabou Stork 

Dabib (fresh only) 
(Pohjplcrtis) 



Brown Ibis 
(Hagedashta hagedash) 


Red-breast Shrike 
[Laniarim cruentm) 



Koran {Lissotis harllandt) 


Vulture 



Qninea-fowl 

(N'umtda plilorhyncha) 




i 


The guinea-fowl {Numidxi jitUorhyncha) seems to be very liable to blood parasites, as 
in one slide I found Halteridium, an Hojinamceha and tAvo types of FUance, as well as the 
object delineated in Plate XXI., b.c. The latter, I am informed by Mv. R. Muir Avho made 
these draAvings, occurs in the corncrake in England, but I am unable to give any explanation 
of it, and merely append the draAving. Length varies from 50-58 /i and it occurs plentifully. 
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It would appear to consist of a slieatli pointed at each end wMcli contains protoplasm 
segmented into two or more portions. 

In reference to the Saltci'idium found in this bird, the development of the parasite is 
but small, and the number of corpuscles affected scanty, and it has occurred to me that the 
appearance may after all not be Raltcridimn but the commencement of the grondh of this 
Rccmamceba, though the simultaneous occurrence of H. zicmanni and ffnitcridiuvi has been 
previously reported. 

Trypanosojies 

Plate XVm. d. Trypanosomes found in the Noke {Mugil) fish, measure on Nokefoh 
an average: — 

Length, 50p. Greatest breadth, 4yj. 

Length of flag, 12g 

Nucleus, 4/1 in diameter. 

Centrosome, 5/i from end. 

Corpuscles 12 to 13/i. 

This fish has a gizzard and is a species of gray mullet. 

Trypanosomes were found in the dabib (Polypterus) fish vhen exanuning the 
unstained blood on three occasions, but no stained specimen was secured. Dr. A. Laveran 
informed me that this was not an unusual occurrence* owing to the parasite being rolled 
up and hidden by the corpuscles. 

Plate XVm. a. The trypanosome found in the bagara fish {Bageus hayard) Bagarafish 
measures : — 

Length, 51 to 58/i on 'an average. Greatest breadth 5/i. 

Length of flagellum, 8/i. 

Nucleus, 3/1 in diameter. 

Centrosome from end, •2/1. 

Corpuscles, 9 to 12/t X 5’5 to 6’5/i. 

Plate XVIII. b. The trypanosomes foimd in the gargur fish [Lynodontis scJial) Gargurfish 
measure on an average: — 

Length, 24 to 43/i. Greatest bieadth, 2'5/i X 4 /j. 

Length of flagellum, 8 to lO/i. 

Nucleus, 2/1 X 3/i. 

Centrosome, from end, ’S/i. 

Corpuscles, 11 to 12/i X 6 to 7/i. 

Plate XXI. a. In the blood of the Icaresh fish {Mormyrm) a deeply stained organism Karcsh fish 
was found, measuring 70/i in greatest diameter, and resembhng some protozoon ; (foraminifera ?) 

It is nearly circular and its protoplasm arranged in a vortex-like depression, has a circle 
of cUia. It is probably a contamination from the giUs, or the alimentary canal. The 
organism is plentiful, and from the way the fish was treated I tliink it highly unlikely 
that anything off the scales could have got into the blood. It is more likely a parasite of 
the giUs and as trypanosomes have been found by scraping these with a spatula, it is worthy 

• Since writing the nboTC I find Novy and McNenl report this ns also their experience They tell of a canary 
examined for 11 days in succession, when trypanosomes were found in the fresh blood and none in the stained 
and on its death 7 slide films were examined in vain for 20 hours, though the heart’s blood revealed them 
in quantity 
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of record, seeing that the life-history of trypanosomata is unknoAvn. It* -will he remembered 
that Lingard has infected a horse by introducing trypanosomes into the ahmentary canal, 
and it is difficult to see how fish can be otherwise infected.* 

The trypanosomes foimd in the mule appear to be T. dimorphim both long and 
short forms being found, and a trypanosome resembling T. nanum. As these ndll be described 
by Dr. Balfour it is not necessary to give measurements, etc. The blood of 6 mules 
examined on board the steamer returning from Meslira-El-Bek from the war expedition 
all contained the above in more or less quantity. The blood of a mule examined just 
before death was crammed with them, four or five under the field of object glass mth 
No. 4 eye piece, being common It was remarkable that many of the animals appeared to be 
in good condition. 

Trypanosomes were found m two birds, viz , the common vulture of Egypt (Neophron 
pevcnopterm), and the red-breasted shrike (Laniarins cruenius) ; they appear to be exceedmgly 
sparse in the peripheral blood of these avians, and there was no time to do more than examine 
this Thus I only discovered two stamed specimens in vultures, though I have examiaed a 
large number of sUdes from 10 different birds since my return. In the fresh, however, I saw 
them in 4 birds. In the red-breasted shrike I only found one specimen m three birds shot, 
and none in the fresh 

Plate XVIII., e and ek The vulture trypanosome (Neophron percnopterm) measures : 

Length, 58 to 60p. Greatest breadth, 4 to 5/^. 

Length of flagellum, lOyu 

Distance, centrosome to end. In 

Nucleus, 2^ X 4^. 

Corpuscles, 12 to 15p X 5 to fi^u. 

The undulating membrane is only well marked in one of the two specimens found, and 
assumes the regular crinkled shape common to Trypanosemia avium. There is a vacuoloid 
appearance in both specimens ; that in Plate XV ILL. e. bulging the blunter posterior end, while 
that in f. does not alter the shape of the outline. It is V shaped -with a small tongue of 
protoplasm projecting into the apex. The centrosome can only be seen in e^. and that very 
mdistinctly. In e. there is another spot (circular) unstained, rather nearer the anterior than 
the posterior end. The posterior end has a short flagellum 4/^ in length 

The specimen e^ tapers from both ends, and the posterior appears to have a flagellum as 
well as the antenor, some 6^ long So different are these two organisms that it is a question 
whether they are identical. It will be noticed that these measurements are greater than 
those of the Trypanosoma avmm previously described by others, but about the same as the 
larger form described by Nov}’’ and McNeal, in the article referred to above. 

Plate XVm. c. The red-breasted shrike (Laniarius cruentus) is a black bird with a 
red breast, about the size of the English blackbird. It lives m the thickest bush it can find, 
feeding on the ground below. Only one specimen of trypanosome was found, which 
measures ; 

Length, 28p. Greatest breadth, Sy. 

Length of flagellrun, lOfi. 

Nucleus, 4^. 


• Snmbon, however, has referred to flies feeding on Nile fish and Lnveran has suggested the infection of fish 
by means of the lice parasitic upon them — (A. B.) 
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Ceutrosome, wliicb is rod sliaped, to end, 4ju. 
Corpuscles, 10/» to 12/« X 6 to 7/i. 

I am unable to identify this witb any trypanosome already found. 


Filahle 


Tbe Filarim bere described are all embryos and were found after staining tbe blood for 
trypanosomes, tbe discovery of •wbicb was my main object in making these slides. 

In Lanius cxcubitorius only I searched for tbe parent worm, having seen embryos in 
the fresh blood, but failed to find them. 

None of tbe six embryos bere described appear to have been previously found, though 
two of them somewhat resemble others mentioned below. It would appear that there are an 
enormous variety of unstudied Filarim m birds in all climates. 

Plate XEX., h. In several specimens of guinea-fowl blood [Numida ptilorhyncha) a 
Fdariayvas found in quantity, 80 to lOOp long, and 3 5p broad, having the appearance of a disc 
necklace, or artificial serpent, as sold for a toy (Plate XIX., &), the granulations being 
arranged in disc-Uke sections which project on each side -with great regularity. 

These Filarim are often arranged somewhat in a circle, and not as ia the illustration 
(which was chosen as a specially fine specimen) ; they taper at the tail end to a fine extrenuty, 
while at the head the taper is much less, and the end bluntly rounded. There is a 
translucent spot at this end, and the stained cell nuclei finish in this spot ia two dmsions 
after bifurcation. There is no sheath, but there is a highly refractile translucent contaming 
membrane. There are four spots, two of which only are constant. This Filaria much 
resembles the description of F. calaharensis in the report of the expedition to^Nigeria by the 
Liverpool School of Medicine, except for the regularity of the granulation. 


Spot 1, at 24'3 per cent, of length . . . . . . Often absent. 

Spot 2, at 33 4 „ Constant. 

Spot 3, at 59-3 „ Constant. 

Spot 4, at 80'5 „ . . . . . . Often absent. 

Plate XIX., a. Ajxoihex Filaria in the same slides has the tail end tapered and pointed, 
while the head end is shghtly tapered but bluntly rounded. It has a sheath nearly double 
the length of the filaria. In the stained specimen the head is pushed to the furthest 
extremity of the sheath, the excess of which trails behind. The sheath stains a deep red 
colour, maldng the protoplasm ndthin look purple. As a rule the Filaria lies fairly straight, 
without much undulation. It has a containing membrane, the contents of which appear to be 
segmented at the tail end and granular at the head end. 

The length is from 48 to 85 by 3 8 y. There are five spots of which three are 
constant. At the head end there are two clear spaces, the more anterior of which is at the 
extreme end, communicating with the other by a narrow channel between two sides formed 
by the sphtting of the mass of the cell nuclei. This is probably an embryo which has not 
been previously described. 


Spot 1, at 11*2 per cent, of length 
Spot 2, at 34T „ 

Spot 3, at 53’9 „ 

Spot 4, at 77’3 „ 

Spot 5, at 90’5 „ 


Often absent. 
Constant. 
Constant. 
Constant. 
Often absent. 


Guinea-fowl 
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Vulture 


Shrike 


Hombill 


Marabou 

stork 


Descnption 


Plate XIX , c. In the common vulture {^Neophron percnopteras) a single filaria was 
found in the blood, also of the disc necklace vaiiety, though this arrangement of gi’anulation 
is not so well marked It measures 120 ji by 3'2 ^ in breadth. The illustration shows 
two curious large hyaline structures at about the middle of the parasite, which would 
apparently distinguish it from any described variety, but it is unsatisfactory to make 
deductions from one specimen. In another bird a single specimen (160 /i in length) of some 
Ftlano) was found, but too much buried in corpuscles to describe 

Plate XIX , c. In the shrike (Lanius cxcuhitovius) a Filaria is found, 75 to 205 /r 
long, with blunt ends, and about 3 to 4 at broadest part It takes the stam very badly, 
with a rather hyalme appearance, but is slightly granular Especially granular areas 
occur around two spots, which are fairly constant, at 30'3°/o and 60’7% of its length. 
Other spots sometimes occur but not at regular intervals. From its outhne it would appear 
to have a containing membrane, but no sheath. 

A Fdana was four times seen m fresh spechnens of this blood, which differed from the 
above m being about 200/i long, and 5/« broad, having one end of a pomted shape ivith a shoulder, 
while the other end tapered somewhat. Unfortunately no stained specimen was obtained 
although 31 slides in all of the blood of this species was exammed. Movements were both 
Avrigghng on its own ground and advancing across the field. There was a V spot near the 
middle, with granules posterior to tins 

Plate XIX , d. Only one specimen of the hornbill [LojFioceros na^titm) was shot, 
and in the blood was found a Fdaria, 65 to 105ju long and 3/i vide, wth one pointed and one 
round end, and with disc-hke granulations but no sign of sheath. This is probably identical 
vith that found in Ntnnida 2 '>tilor]ipncha. 

Plate XIX,/ In the maiabou stork (Leptoptilus crumcniferun) a Filaria found 
70 to 104;;i by 3p, taking the stam badly and faintly granulated, round at the head end and 
pomted at the tail. The granulations divide at the head end and termmate in a bay 
leavmg a portion unstained. There are thiee spots all constant. There is a hyalme 
containing membrane 

The fii'st spot at 26 63 °/o of length consisting of a transverse bar. 

The second at 38’71 °/o of the length 

The tliii’d at 60 14 % of the length 

This somewhat resembles an Qmhxyo Fdaria found by Dr G. C. Low in the Java spaiTOw 
which he has Idndly shewn to me. 


New H.asMAJicEBA 

Plate XX. An Hccviamccba was found in the blood of the giunea-fowl (Nionida 
ptilorliynclia) which somewhat resembles II ziemanni There are two varieties probably 
(as in Halteridium), male and female, the former hardly taking the stain, while the latter 
takes on a very deep blue colour (even when the blood elements generally are so lightly 
stained as to hardly exhibit any colour) and shows itself to be markedly granular. There are 
in some cases two more transparent portions, one on each side of the centre of the parasite, 
Avhich in the male especially are dotted -with chromatin spots. The parasite is from 15 to 
20/t long and about 5^ broad, in addition to which the ends of the corpuscle are drawn out, 
each sometimes being as much as lO/x m length The female parasite as it gi-ows, wholly 
alters the shape of the corpuscle, pushing the nucleus of the corpuscle on one side, while the 



PLATE \I\ 



(a) In the Guincn-fonl ptilcrh%ucha) 

lAJ Another spcacs in the Guinea-fo^l 

{c) In the Vulture {^Xcpf>hroft /•crxno/>itfits) 



EiruAU * : ria 


Flt-VKIA- !N Hikds 

{tf) In the Tree-Hombill {L^hoccros ttnsuins) 

(<) In the Shake {Lntmts Exmhtarius) 

{/) In the Mambou Stork crummtfen<s) 
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ends of tile ^containing membrane of tbe corpuscle are drawoi out to tbe finest filament, so 
fine in some instances that a flagellar-like appearance is caused. The contents of the 
corpuscle appear to be imder great pressure. At first the wh.ole, is crescent-shaped and 
uniform in outline, later the pressure against the nucleus creates a lobe in the middle, with 
an expanded portion bulging on either side; beyond these again are the drawn out ends and 
flagellar-like terminations of the corpuscle. So close does the parasite lie against the 
corpuscular nucleus that it cannot be distinguished as a separate entity. The nucleus of the 
parasite presents some difficulty. Li some^ cases it appears as if flattened and pushed hard 
against that of the corpuscle, the fine of demarcation being difficult to detect ; in others the 
staining is so similar to the rest of the parasite that the outhne is difficult to detect. 

In several instances, two of which are illustrated m Plate XX., the parasite is seen 
pushing a portion of itself through the containing membrane of the corpuscle, and appearing 
as a globular hernia. 

In one of these the corpuscular nucleus is also being extruded, and appears to the eye 
as if included in the parasite ; in another, the globule is found at the opposite side, and 
again, in other specimens, the extruded globule is seen arising from either end of the 
parasite. It is possible that this is the commencement of the globular form described by 
M. Laveran in the case of Zicnuinni, or the process might be one of ordinary fission, or even 
perhaps a pathological state induced by shedding of the blood and spreading it out as a film, 
though I do not think the latter likely. 

It is to be noted that Laveran and Lucet (L’Academie de Sciences, 30th Oct., 1905) 
speak of the nucleus being expelled from the corpuscle by Hccmamceha relicia.i 

There is a long narrow form, Plate XX , c., -without any visible nucleus, corpuscular 
or otherwise, which may be the parasite after parting with one of these globules. 

It ivill be remembered that Schaudinn has stated that this parasite has a tiypauosomatic 
stage (as ivell as Haltcrichuvi), and that in that form it attaches itself by its posterior end 
to an erytlixocyte which it then draws into itself. He asserts also that after it has digested 
the plasma the nucleus is pushed off to one side as an elongated halter-shaped body, 
eventually to be thromi away as waste. Tins however, is combated by Novy and 
McNeal,^; who show that trj'panosomes are very common in birds, and believe that the 
occurrence of the two parasites in one blood is fortuitous (viz. .S', sic/artiwii and trypanosomes). 
Although my specimens tend to show that the parasite is endo-corpuscnlar, yet it is hard to 
explain why the ends of the containing membrane of the corpuscle should be draivn out to 
fine points, even resembling flagella. The suggested passage through a capillary is an 
insufficient explanation. 

The description by §Laveran and his fllustrations, as well as those of ||Schaudinn, show 
in the case of Zicmanni the nncleus of the corpuscle flattened out, being elongated to at 
least four times its normal length, so that the ends surround the parasite ; in the case of 
my films, the parasite surrounds one side and both ends of the corpuscular nucleus, 
projecting in most cases beyond it at each end to an extent equal to the length of the 
flattened nucleus. 


• “ ContaioiDg membrane ” is a term only used for the purpose of description, though those -who argue that 
such a membrane does not esist should examine this class of specimen. 

t Since writing the aborc I have found specimens with the globule just freed from the clement. Plate XX. 
t Novy and McNcal. Journal of Infectious Diseases Chicago, 1st March 1905. 

I Soc. do Biol , 16th Jfay, 1903. 

j .Vrbeiten aus dem Kaiscrlichen Qesundheitamte, Band XX,, Heft 3, 1904. 
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It would appear therefore, that this parasite is not identical with JS. Ziemanni, but is 
a new species. Dr. Laveran has landly examined it and considers that I may safely treat 
it as such. Dr Balfour has suggested that it be provisionally named H. Ncavei. 


Mammai^ian Blood 

The investigations made in respect of mammahan blood yielded negative results, 
except in the case of malaria in man, and trypanosomes in the mules from the war 
expedition. 

Man . — No extracorpuscular parasites were found ivith the exception of the trypanosomes 
already mentioned in the Uganda boy. Nearly all the children’s blood examined, contamed 
a few tertian malaria parasites, and these were also present m a few of the adults. At the 
hospital in Taufikia the blood of six soldiers was taken, in which the tj'pical tertian parasite 
was found, and one with both tertian and quartan 

All the men, except myself, in my expedition, were doAvn from time to time with malaria, 
but answered at once to quinine treatment. 

I examined a large number of shdes of blood from the antelopes and other wild 
mammals that existed on my line of march, but found no parasites m the peripheral blood, 
either in the regions of the Glossina morsitans, or elsewhere. I strongly suspect that the 
mam reservoir of nagana exists in the young of these animals, exactly as malaria does in the 
young of the human being * It is reasonable, I think, to suppose that the infection takes 
place early, and that the adult attains a large measui-e of immunity thereby. It is unlikely, 
but possible, that young calves might have more resistance than older cattle and might acquire 
an immunity in the same way. An experiment ivith a few young calves, donkeys, etc., might 
easily be made in Khartoum. 

Amongst the animals examined were; — 

Kongoni. Oribi. Dog. Water Buck 

Bush Buck. Eat. Sheep. Ox. 

Hippopotamus Donkey Mule. Tiang. 

Goat. Eeil Wild Pig Wart Hog. 


Insects 

A collection was made, but not m the quantity I had hoped, in consequence of my 
having to attend to blood work, and being unable to make the natives collect. 

This collection was more than half destroyed in its transit to England, but there still 
remains a residue of which I hope to render an account in time for the next ‘ Laboratories ’ 
Eeport. I hope also, to include details as to a private collection I made the year before. 


Dipteea 

The following Diptera in good condition were secured Although a few others were 
obtained they were much damaged in their transit to England, and are useless for description ; — 

1. Tabanus dorsivitta or mrgatus (Austen). 

2. Tabanus par. 


* Koch hns again drawn attention to the paucity of trypanosomes in the blood of infected big game, and 
quite recently has suggested that a special developmental form adapted for the tsetse fly may yet be found m 
antelopes or buffaloes — (A B ) 
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3 Chrysops distinctipcnnis. 

4. Dry.vo. A species also knowTi in Uganda, but not 3 'et named. 

5. Auchmeromyia luleola ; Fabr. The Congo floor maggot fly. 

hli’. Austen of the British Museum kindly named these for me [Vide pp 53, 56, 60 
and 86). 

Mosquitoes 

While camping I caught a large quantity, but there was hardly anything else among 
them than Mansonia umformis and Myzomyia fiinesta, together with a few Ccllia 
pharoensis, Tosniorhynchus tenax and Pyretophorus costalis. 

While on the steamer, however, I secured a number of males. The weather was 
tmusually cool, and the sterner sex was much more in evidence than the female. They were 
referred to Mr. F. V. Theobald who has included them in his report The most interesting 
appear to be two new obscime Culcx^ and the male of Myzomyia nili, which had not been 
previously captured. I have now made several journeys on the steamboats on the 
Bahr-El-Jebel and find that for variety they are far the best place for collecting mosquitoes 
as one seems to tap new tribes from night to night This ought to give a good opportunity 
for the laboratory collection. 


Plants 

A very small collection was made, and of these only three have reached me. They were 
all used for medical purposes among the Bari as infusions. One village, however, would use 
them for one disease, while in the next, one found the same plant being used for another 
purpose. Professor E. M. Hohnes, of the Pharmaceutical Society, has kindly promised 
to give me some information about them, which I hope to detail later. 

Medicine, Surgery, Anthropometry 

I have little of interest to report, as the native was, as I have said above, imivilling to 
submit to any prolonged treatment. At the same time I kept a journal of these matters, and 
hoped on studying it to have been able to make some remarks of more or less interest. It 
has, however, never reached me in England, and I fear, has been lost. 

From memory I may say that I found tubercle to be rife among the natives wherever 
I went, and all the lung complaints common in Europe. Lesions, which in England would 
be attributed to sjqihilis, are also very prevalent I saw l}Tnph scrotum, cases of 
acute rheumatism, actinomycosis and leprosy. Hydrocele was one of the commonest 
diseases I ivas called on to treat. 

In matters surgical there ivere many things of interest, chiefly due to the non-treatment 
of injuries, etc., and their arriving at a stage which is never permitted in civilised parts. 

■ I saw a female of about twenty-five years with an enormous umbilical hernia quite as 
big as a full-sized football, containing the greater part of the intestines. I met her carrying 
a load on her head quite comfortably. She said it was congenital, that it did not incommode 
her, and would not hear of any treatment, even if it were possible. 

There is a wide field for the study of disease among these natives, large numbers of 
whom are treated at the hospitals attached to the military, and other posts on the river. 


New species 


Natu-c 

medicinal 

inrusions 


Common 

diseases 


* Named by Mr. Theobald Culcx nibinotus and Cxilcx ncavei 
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It strikes one at once kow mucli might be learnt if only by the study of the blood in 
the diseases of these men, about whose habits of hfe it is not difficult to acquire information. 

I still hope to recover the above journal in which I recorded measurements of a good 
many natives on the Bahr-El-Jebel. 

What strikes the eye is the length of leg in comparison to that of the trunk, and a very 
narrow pelvis, observations which the measurements seemed to confirm to some extent. 

The children up to sixteen years of age, especially the females, have a marked lordosis 
in excess of the white races, suggesting that the erect attitude was attained at a later period 
by them than by us. 


Conclusion 

In conclusion I have to tender my thanks for all the couidesy and help I received at the 
hands of those I met both at Khartoum and up country, which did much to reheve the many 
disappointments and difficulties encountered in my endeavour to achieve some success in 
this expedition. 

As in many expeditions I have previously made I return ivith the feeling that had I 
better known the country and circumstances, I could have done twice the work at half 
the expense. 
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[file following is a summary of the analyses and examinations undertaken in the 
Chemical Laboratory from October, 1904, to the 15th of November, 1905 ; — 


River Waters , . . . . . . . . . 42 

Well Waters . . . . . . . . . . 15 

Grains . . . . . . . . . . . . 20 

hUlks 18 

Dried and Condensed hlilks . . . . . . 6 

Oils and Fats . . . . . . . . . . 4 

Beverages . . . . . . . . . . 3 

Salt 6 

Gums . , . . . . . . . . . . 14 

Drugs, etc. . . . . . . . . . . 9 

Rubber . . . . . . . . . . . . 3 

Brine . . . . . . . . . . . . 4 

Calculus . . . . . . . . . . . . 1 

Arrow Poison . . . . . . . . . . 1 

Soils . . . . . . . . . . . . 4 

Fertilizers . . . . . . . . . . '2 

Lime .. .. .. .. .. .. 7 

Limestones . . . . . . . . . . 21 

Other Minerals and Ores . . . . . . 24 

Miscellaneous . . . . . . . , , . 3 


Summar) of 
Analj'scs 


Total 
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In many cases tlie examinations were not carried as far as was desirable, not only 
because of single-handedness * in the laboratory but especially on account of the want of 
special chemicals and apparatus, and of the long time which had to expire (three to four 
months) before material ordered from England or the Continent could be received. Another 
source of vexation was the continual failure of gas and water supply. Much of the work had 
to be repeated, in some cases several times, because of this and of the overu'helming effects 
of sudden sand-storms. Fortunately the latter are not common except in the Spring and 
Summer months, and as the water and gas supply are now both more constant, it is hoped 
that the intense annoyances of the past will not be repeated. 

It might not be amiss here to sound a note of warning to those who may have to 
undertake the construction of laboratories in out-of-the-way places like the present. The 
acetylene gas system, while so attractively simple, has, apart from the question of cost of 
carbide, several disadvantages. It was found that the flame of the acetylene bunsen is so 
hot that breakage of glassware was a very considerable item. This may often be avoided by 
the use of sand-baths or hot plates, or by the interposition of two pieces of wire gauze, 
in place of a single piece, between the glass vessel and the flame All this entails a 
waste of heat. A more serious objection is the effect on platinum ware. After exposure 
to the flame, the surface of the platinum becomes of a scaly crystalline appearance; the 
metal becomes hard and brittle and ultimately cracks. If used in conjunction with a blast 
the flame is so hot that the metal, if thin, may even be melted. 

Our present system is to employ the sphit (alcohol) bunsen for platinum vessels and 
the acetylene gas for other pui'poses. This is not entirely satisfactory, as alkaline fusions of 
silicates are difficult by such means f Later it is hoped that funds may be available for the 
installation of a proper gas system of the ordinary pattern. 

Chemical Composition op the Nile Wateks 

A series of examinations of the waters of the Blue and the White Nile was undertaken 
with a view more especially to determine the comparative amounts of suspended matter 
carried at different seasons of the year During my absence in Europe my instructions in 
regard to the collection of samples were not canded out, and no determinations were made for 
the month of September, except of a single sample of the White Nile water collected 
independently by the Depaitment of Irrigation The lack of examination of the Blue Nile 
during this month is greatly to be regretted, but it is hoped that it will be possible to make 
a more complete series of observations this year 

The samples from the White Nile were taken from a point about two miles above the 
junction with the Blue Nile Those of the Blue Nile were taken opposite the far end of 
Burre — about a mile beyond the built-up portion of Khartoum, and about thi’ee miles fi’ora 
the junction of the two nvers. In future the samples from the Wliite Nile, especially duiing 
the flood, vail, if possible, be taken from a pomt sufficiently far up the river to avoid the 
disturbing influence of the Blue Nile water. 

The figures, which ai'e in many cases the mean of several determinations dm-ing the 
month, express parts per million. 

• This was written licfore the appointment of Mr Qoodson ns Assistant Chemist 

t Since the aixiYe was \vntten fusions have been effected by means of benzine and an ordinary blast-lamp 
The apparatus e.vtemponzcd for the purpose is figured and described on page 244. 
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White Nile 


1904 1905 



Nov 

Dec 

1 

Jan j 

Feb j 

Marchj Apnl j 

Maj- 1 

1 June 1 Julj- 

1 1 

Aug. ] 

[ i 

Sep ! 

1 Oct ! 

1 : 

Nov. 

Solids in snspension 

i 82 76 

74-02 

1 

70 84 

67 00 

55-00 

1 

56 19 

52*20 

i 

. 49 00 75 7* 

142 6* 

26 5 

32 00 

44 00 

Solids in solution 

165 00 

162 70 j 

160 00 


177 50 


196 00 

1 

199 00 ! 

• 


140-00 

142 00 

‘‘ Free Ammonia ” (ITHj) 

0 020 

0 012 

0 020 

1 

0020 


1 0 024: 

0 023 

. 


0-016 

0 019 

“ Albuminoid Ammonia ” (NHj) , 

0 240 

0-272 

0 340, 


1 0-230 

i 

I 0-26oj 

1 0 300 

• 


0 260 

0-284 

Dxygen absorbed in 10 minutes, 
at 100“ C 

n d ' 

6 76 i 

i 

6-15 

1 

8-53 

j 

i 

1 

800 

8-70 ! 



1 

6 00 ' 

6 40 

Nitrites (N) 

none 

none ^ 

none 


none 


none ' 

none ^ 

. 


none 

none 

Nitrates (N) 

0 085 

0 070' 

0 095^ 

♦ 

0 091 


0*093 

0 089 



0 078 

0 089 

Carbonates (CO3). . 

49 92 

51 00 

67 60 

I 1 

1 85 80 

. 

90 48 

1 i 

94 00 1 

.. 


54 23 

64 80 

Chlorides (Cl) 

4-80 

455 

1 5 39 


' 9 15 

, 

11 41 

11 60 


1 

5 53 

5 58 

Sulphates (SO^) . 

none 

none 

j none 


1 

1 0 95 

[ 1 00 

j 1*^ 



none 

none 


Blue Nile 


1004 1905 





Nov 1 

i 

Dec 

Jan 

Feb : 

1 

March 

April 

1 May 

j June 

1 

j Aug 

Sep 

Ott 

Nov 

Solids in snspension 

57 69 

19 42 

6 61 

4 00 

8 95 

65 ! 

7 0 

1 70 

1 

472 0* ! 

I993 5* 


1 1 

110 0 1 

1 66 0 

Solids in solution . 

105 00 

109 15 

115 00 


120 00 


130 00 1136 00 


1 1 

1 : 

1 

1100 

103 00 

“ Free ammonia ” (NHj) 

0 OIO 

trace 

0 006 


0 020 

. 

0 030 

0 032 


1 ^ 

] 

1 07® 

, 0 015 

“ Albuminoid ammonia ” (NH 3 ) 

0 140 

0 114 

0 076 


0 160 


0 180 

^ 0 los' 

1 

1 I 

1 

1 

1 0 169' 

0 138 

Oxygen absorbed in 10 minutes, 
at 100“ C. 

n d 

1 70 

0 80 


065 


0 84 

1 1 

, 1 

1 0 89 


1 

1 1 

[ 1 

1 


1 j 

3 65 1 

2*20 

Nitrites (N) 

none 

none 

none 


none 


none ! 

1 none 


! 


1 j 

none 

none 

Nitrates (N) | 

0 030 

0 022 

0 015 


0 029 

, , 

0 050 

, 0 054' 

. i 

I i 


0 040 

0 035 

Carbonates (CO 3 ) 

40 84 

41-40 

47 45 


65-80 


57-09 

69 89 

1 

1 


44 62 

40 29 

Chlondes (Cl) 

1 64 

1 56 

1-50 


2 63 


4 51 

7 70 

1 

1 


2-64 

1 86 

Sulphates (SO^) 

4 93 

5 10 

7 00 


7-23 


7 60 

1 ; 

7 69 



• 

4 97 

4 80 


* Determination made by H. K. Friedrichs 
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Suspended 
matter in Nile 
waters 


More complete examinations were made on th.e folloAvmg dates ; — 



WHITE NILE 

BLUE NILE 

Dec. 20th, 
1904 i 

Jan 12th, 
1906 

June 4th, 
1905 

Dec 20th, 
1904 

Jan 12th, 
1905 

June 4th, 
1905 

Solids in suspension 

66-00 

74 00 

49-00 

16 50 

6-00 

7-00 

Solids in solution 

165-40 

160-00 

198 00 

no 00 

116-00 

165 00 

“ Free Ammonia ” (NH 3 ) 

-015 

-020 

-023 

trace 

. -006 

-032 

“Albuminoid” (NH 3 ) 

-280 

-340 

-300 

-098 

-075 

-198 

Oxygen absorbed at 100° G. in 10 minutes 

6 55 

0-15 

8-70 

1-40 

1 

0-80 

0 89 

Nitrites (N) 

none 

none 

none ' 

none 

none 

none 

Nitrates (N) 

-085 1 

-096 

-089 

-020 

-015 

-054 

Chlorides (Cl) 

4-90 

5-39 

11 50 

1-65 

1-50 

4-70 

Carbonates (CO 3 ) 

52 80 

67 60 

94-00 

42 00 

47-45 

59-89 

Sulphates (SO 4 ) 

none 

none 

1-22 

5-40 

7-00 

7-69 

Calcium (Ga) 

12-30 

13-20 

20-96 

1 18-40 

21-81 

25-53 

Magnesium (Mg) , . .. 

3-81 

3-98 

6-49 

4-37 

4-65 

5-89 

Sodium (Na) 

22-70 

23-40 

36-89 

5-57 

6-01 

7 81 

Potassium (K) 

9-14 

8-90 

14-27 

1 40 

1-62 

1-90 

Silica (Si O 3 ) 

24*00 

i 

25 00 

1 

21-00 

26-00 

24-00 

23-50 


The proportion of CO 3 recorded represents simply the measure of the alkalinity determined by direct 
titration with acid 


Solul matter %% siispcnmon — For more ready comparison, these fignres have been 
tabulated separately as follows . — 



WHITE NILE 

BLUE NILE 

November, 1904 

82 7 

57 6 

December „ 

74 0 

19 4 

January, 1906 

70 8 

66 

February „ 

67 0 

41 

March „ 

65 0 

89 

April 

56 2 

6-6 

May „ . 

62 2 

7-0 

June „ 

49 0 

70 

July „ . 

76 7 

472 0 

August „ 

142 6 

993 5 

September „ 

26 5 

not det 

October „ 

32 0 

110 0 

November „ .. 

44 0 

660 


For the greater portion of the year the White Nile carried from 50 to 80 parts of 
suspended matter per million. In August it rose to 142 parts, but this may have been 
derived in part from the Blue Nile, the flood of which is so much greater that in July, 
August and September it may actually flow up the bed of the White Nile for a short 
distance. 



EEPOBT OF CHEMICAti LABOEATOBT 


209 


During the period of flood of the Blue Nile, the pent-up water of the White, which has 
a very slight slope (only 1 in 100,000 in flood) forms an immense lake or stonige reservoir. 
The effect of the 6lo^ving up of the current is apparently seen in the proportion of 
suspended matter in September and October, when the figures drop to 23‘5 and 32‘0 
respectively. The grosser particles have settled, and there is present chiefly the finer 
clayey matter. 

The Wliite Nile was thus never found free from an appreciable amount of suspended 
matter. The Blue Nile, on the contrary, although carrying in fiood an enormous amount of 
mud, later, from January till June, becomes almost clear. The contrast between the two 
rivers in this respect is best shown by the following diagram, in which is charted, as well, 
the flood of the Blue Nile from readings of the river levels taken daily by the Department of 
Works. The figures represent these levels and not the actual volumes of water discharged, 
but •will siiffice for the present comparison. 


Ghajit She'wing Relation of Flood to the Extent of Suspended Matter 
Carried by Blue and W^hite Nile Rivers near Khartoum 


1004 1905 



Blue Nile 

Fig 92. 


White Nile 



Fig 93. 


0 
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Colour of 
“ Blue” and 
"WTute” 
Nile ^vaters 


Cause of 
difference in 
colour 


WMe practically clear during tlie months mentioned above, the Blue Nile water was 
never found absolutely free from suspended matter. Tbe liigbest proportion found was on 
August 12tb, 1,166 parts per million, and tbe lowest on January 12tb, 4 parts per milHon. 
Wben nearly clear, tbe suspended matter was not clay, as in tbe case of tbe White Nile, but 
coarser particles, probably sand and other material blown into tbe river by tbe high winds 
wliicb prevail during tbe winter and spring months. 

The colour of the “ Blue ” and the “ White ” Nile water . — ^It has been mentioned that 
tbe Wlute Nile water, while it carries a comparatively small amount of suspended matter, is 
never clear Tbe material in suspension is in great part very fine clay, and, especially after 
the larger particles have settled, tbe water wben examined in a glass vessel has a sbght 
milky-white colour or opalescence. This clay remains in suspension a very long time ; 
samples winch remained undisturbed in tbe laboratory for weeks were still distinctly opalescent. 
Tbe Blue Nile water, on tbe contrary, especially in tbe season of lower water (from 
January till June) is comparatively — for tbe greater portion of tbe time, almost quite — clear, 
and like other clear water containing little organic matter, has a blue colour wben viewed in 
deep layer. 

Tbe reason for tbe difierent behaviour of tbe two waters becomes apparent by reference 
to their composition. Tbe White Nile water contains but a very small amount of calcium 
and magnesium compounds, and a comparatively large amount of sodium and potassium 
carbonates and bi-carbonates. Blue Nile water contains on tbe one band, more calcium and 
magnesium compounds, and on the other much less of tbe alkab carbonates. 

In order to appreciate tbe bearing of tbe above upon tbe condition of tbe water, it will 
be well to rehearse some of tbe facts which have been determined as to tbe suspension of 
clay in water, and its precipitation by various agents. 

Ordinary clay contaius a certain proportion of what has been called true or “ colloid ” 
clay. Wlien clay is mixed with pure water, this jeUy-like colloid clay remains permanently 
suspended m it, no matter bow long tbe mixture is allowed to stand at rest. Certain classes 
of bodies have been found to cause tbe precipitation of this clay, while others have a 
tendency to favoui- its difiusion. Among tbe bodies wlficb cause coagulation and 
precipitation from suspension, are acids, calcium and magnesium compounds, and certain 
salts — especially common salt. Alkaline substances, on tbe other band, favour diffusion 
of tbe clay ia water. Ammonia is especially active in tliis respect, but sodium carbonate is 
also very effective Scbloesmg has pointed out that tbe cleamess or turbidity of river water 
depends essentially on tbe proportion of calcium and magnesium compounds present. 
According to him, for a stream to be able to clear itself of tbe clay brought into it, tbe water 
must contain 70 to 80 parts of lime and magnesia per million. 

Both Blue and White Nile waters contain a higher proportion of soluble matter during 
tbe season of lower water, especially from March till June. This is due not so much to tbe 
evaporation and concentration of tbe water as to tbe fact that at this time tbe river derives 
its supply in part from tbe water which has passed into tbe soil durmg tbe period of fiood. 
At this latter season, both tbe waters contain less calcium and magnesium compounds, and in 
addition, tbe Wlute Nile contains a comparatively high proportion of sodium and potassium 
bicarbonates and carbonates. Neither river is therefore able to free itself from tbe clay 
brought into it, and their waters remain turbid, even though allowed to stand at rest for a 
long time. When, later, tbe influx of subsoil water takes place, tbe proportion of lime and 
magnesia increases very appreciably. Thus in June tbe sum of tbe lime and magnesia in 
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Blue Nile water was equal to 45 parts per million. This is less than Schloesing’s limit (70) ; 
nevertheless, by reason of the long distance over which the river passes, the, at this season, 
more moderate speed of the crrrrent, and the fact that no additional clay is brought into it, 
the river is able to clear itself almost completely of its suspended matter, and the water 
appears blue. In the same month the White Nile Avater contained hut little less lime and 
magnesia (40 parts per million), but the proportion of alkali and hicarhonates was so 
liigh (equivalent in alkalinity to 90 parts of sodium carbonate) that the clay remained 
obstinately diffused in the water, which thus continued turbid (“ white ”) throughout the 
entire year. 


Absence of Sulphates from White Nile Water 


Blue Nile water was foimd to contam a small proportion of sulphates, ranging from 
about 5 to 7 parts of SO 4 per million. White Nile water, on the contrary, was found to he 
quite free from them. From March till June a mmute proportion (about 1 part of SO 4 per 
million) was detected, but this was doubtless derived from the subsoil water which had 
filtered into the river during the period of low water. The explanation of the above 
exceptional condition was found during the examination of a senes of samples of White Nile 
water collected by the Irrigation Department. These samples were unfortunately too small 
in bulk to permit of many determinations, and, moreover, the corks used had evidently, in 
some cases, contaminated the water. The results, so far as they went were, however, 
instructive, especially as regards the question of the sulphates. 


Sample taken at 

; ! 

Nature' of region 

Sulphates, parts per 
milhoD (SO 4 ) 

Glondokoro . . 

1 

South of sudd region 

5-70 

Mongnlla .. 

1 

6 75 

Lake Powendael . ... 

Region of grassy swamps 

Traces only 

Ghaba Shambe 

Region of jiapyrus swamps 

None 

Hcllct Nuer 

)l It 


Sobnt RiTcr 

Swampy 

i 

Khartoum, up stream 

Par north of swamp region 

>» 


It will be seen that the White Nile water, before it reached the sudd region, contained 
about the same proportion of sulphates as the Blue Nile water at Khartoum. By the time 
it had reached Lake Powendael, after having passed through a long stretch of grassy 
swamps, the sulphates were reduced to mere traces ; and after having traversed the sudd 
region as far as G-haba Shambe, they were removed altogether and failed to reappear even as 
far north as Khartoum. 


Absence of 
sulphates from 
WTiite Nile 
\vater 
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Cause of 
absence of 
sulphates 


Precipitation 
of clay by 
organic matter 


The explanation of the disappearance of sulphates in the swampy regions is, no doubt, 
the same as that which accounts for the formation of sodium carbonate from sodium sulphate 
in the alkali lakes which are common to Egypt and similar hot, dry countries. In the 
presence of a large excess of organic matter, and the consequent limited supply of oxygen, 
sulphates are readily reduced to sulphides under the influence of micro-organisms. These 
sulpliides are converted into carbonates by the carbonic acid formed at the same time, and 
the hydrogen sulphide is set free. Other decompositions also take place, and inflammable 
gases in considerable amount are constantly given off in these swampy districts. 

A sample of the mud taken from the bed of Bahr-El-Zeraf by a dredger, was recently 
submitted by Mi-. Dupuis, Inspector-G-eneral of Drigation, for examination. When freshly 
brought to the surface the mud had a greenish-black colour, due to the presence of iron 
sulphide, formed as a result of the reduction of the sulphates. On exposure to the air 
oxidation of the iron sulphide takes place, and the mud becomes reddish -yellow. 

The Sobat Kiver water is also seen to be free from sulphates. This is to be expected, 
as the river derives its water from extensive swamps in which all its tributaries meet. 

Since the above was written, the foUowmg analyses of waters from the White Nile, in 
the Sudd region, have been made. The point furthermost south from which it was possible to 
take samples was at Bor. This is m the beginning of the marshy regions, and it wiU be seen 
that the sulphates have already been reduced to a very low proportion — about one part per 
million. A little further on, and the last trace of sulphates is found to disappear. The 
amount of “ oxygen absorbed,” which is a measure of the organic matter present, is seen to 
increase steadily during the nver’s passage through the Sudd, up to the point at which the 
Sobat Elver joms the Nile, where there is a sudden marked fall. • The effect of the decom- 
position of the vegetable matter and the solution of its mineral constituent is also traced in 
the proportions of potassium and sodium, which are subject to a steady rise, and a fall at 
the point mentioned above It will be noticed that these waters, when they had arrived at 
Khartoum, with the exception of the first, were all able to clear themselves , a certain 
amount of sediment, largely organic, was present, but the water itself was clear. The organic 
matter present had evidently acted as a precipitant to the clay, just as do acids, calcium and 
magnesium salts, and those already mentioned. After the river passes a point beyond Kodok 
the large amount of alkali carbonates, resulting from the decompositions in the Sudd region, 
cause clay to be taken up from the soil in the river bed. The river again becomes turbid, 
and remains so for the rest of its course, except at the time of lowest water and after its 
junction with the Blue Nile, by which the proportion of alkah carbonates are reduced, by 
dilution, and the relative proportion of calcium and magnesium increased at the same time. 




Sonny D*Pt P W H Cura. Scstt 

KHom < M ■ ■ .M. . , J[W a» 

Mlln eo 0 M IDO 

Fig. 04. — Mat of Sudd Region 

Swamps or Sudd Countrj- indicated by shading. 
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ANALYSES OF WATEB FROM THE WHITE NILE, IN THE SUDD REGION 


Analyses of 
nver ^vater in 
Sudd region 


Number 


307 

308 

309 

310 

311 

312 

Point of collection 

... . 

Bor 

Between 
Kenissaand 1 
Qhaba 1 

Shambe | 

Hellet Nuer 

Down 
stream 
of Lake 

No 

Between 
TaufiHa and 
mouth of 
Sobat R. 

Kodok 

Condition of water 

when 

Shghtly 

Clear. 

1 

Clear, with 

Clear, with 

Clear 

Clear, with 

sample arrived at Khartoum 

Osygenabsorbed in 10 minutes 

opalescent. 

Faintly 

coloured 

Some 

sediment 

Brownish 

Some 

sediment 

dark brown 
sediment. 
Water 
darker 
m colour 
tUanNo 308 

dark brown 
sediment. 
Water 
darker 
in tint than 
No. 309 

Some 

sediment. 

Water 

Lighter 
in tmt than 
No. 310 

sediment 
Lighter in 
tmt than 

No 311 

Only famtly 
coloured 

at 100° C. 

• • 

4 40 

464 

5-52 

6 08 

5-36 

1 

5 56 

Chlorides 

(Cl) 

7 74 

718 

750 

8 88 

3 59 

548 

Sulphates ... 

(SO,) 

112 

None 

None 

None 

None 

None 

Carbonates* . . 

(C03) 

58 56 

59 93 

67 46 

74 96 

56 41 

49 47 

Calcium 

(Ca) 

9 74 

9 74 

9 34 

10 53 

9 74 

1 

1018 

Magnesium 

(Mg) 

4 41 

4 54 

3 61 

4 28 

349 

1 

3 85 

Sodium 

(Na) 

24 32 

25 83 

35 59 

30 29 

12 70 

23 45 

Potassium 

. (K) 

13 21 

15-30 

17 39 

17-56 

7 48 

11 21 


• See note m connection with Table on page 208 


Milk Supply of Khartoum 


Milk adultera- 
tion 


A dairy under Government management exists in Khartoum, and during the five colder 
months a limited amount of milk and butter of good quality is obtainable from it. Kor the 
rest of the year no butter is to be had, and the only milk available is that supphed by the 
native vendors Most of this is goat’s miUc, but a feiv cows are alsp kept for the purpose 
In 1904, a number of samples obtained m the Kliartoum Sfilc were examined, but these, 
while leaving much to be desired as regards cleanliness, were evidently whole nulk, imdiluted 
and unskimmed. Kecently, attention was called to the poor qu^ty of the milk supphed to 
the Civil Hospital, and examination showed it to contain about 25 per cent, of added 
water. Once started on this apparently royal road to fortune, the native milk-seller could 
see no reason for moderation in his pace. The milk supplied to the Grand Hotel, for 
instance, gave the following results on analysis : — 




Oct. 17 

Oct. 18 

Oct. 19 

Total Solids . . 

* • 

3-55 

3-36 

3-20 per cent. 

Fat . . 


1-35 ' 

1-30 

T22 „ „ 

Sohds not fat 

• • 

2-20 

2-06 

1 98 „ „ 


The average total solids of the goat’s milk already examined was over 13 per cent. 
The above milk (?) evidently contained something hke 75 per cent, of added water. 
Whether, ultimately, delicate tests would have discovered as much as a faint trace of fatty 
and non-fatty sohds in Khartoum milk, had not the Medical Ofiicer of Health stepped hi and 



KEPOBT OF OHEMIOAIi IiABOKATOBY 


215 


by punishing and registering the milk vendors, cruelly put a stop to such sources of 
income, would seem to he doubtful. One of these worthies, when accused of carrying her 
worship of the Nile to undue lengths, naively replied “Malum! I make more money 
like that.” 

Systematic examinations of the milk of individual co\vs and goats, as well as of the 
mixed milk of herds of each of these, have been begun, and it is proposed to continue them 
in order to accumulate data which ^vlll enable one to estabhsh a standard or standards, 
applicable to all seasons of the year The fact that the milk supply is derived partly from 
goats and partly from cows introduces a difficulty, since the “ sohds not fat,” of goat’s 
milk is, as a rule, at least in other countries, considerably higher than that of cow’s milk. 
So far as the present results go the milk from Khartoum cows appears to be quite equal to 
that from goats ; bjit it is not anticipated, when all the results are in, that these high 
proportions wiU be maintained. 

The following are some of the results which have been obtained from the examination of 
milk of individual animals . — 


No 

276 

280 

283 

1 

1 

284 1 

1 

278 

279 

282 

Milk from 

Goat 

Goat 

Goat 

1 

Goat j 

Egyptian 

Cow 

Sudanese 

Cow 

Cow 

Quantity ... 

— 

1 pint 

— 

__ 

4 pints 1 

li pints 

— 

Period since calving 

1 

4 montlis 

— 

— 

8 months 

6 months j 

_ 

Total solids 

13 6 

14 80 

1 

13 6 ! 

14 81 i 

13 0 

16 51 

1 

15 01 

Pat ..... 

40 

4-35 i 

4 7 ! 

1 1 

! 5 35 

i 

35 

7-40 

635 

Solids not fat 

96 1 

1 

10 45 

89 ' 

9-46 

95 

911 1 

i 

8 66 


Samples Nos. 280, 278 and 279 were collected by Mr W. A. Daide ; the remamder by 
Mr. Newlove, 

One sample from a cow brought north from Kodok, suffering from trpyanosomiasis, but 
since apparently cured, gave the following exceptionally high figures. The )neld of milk 
was not noted. The cow had calved eight months previously. 

Total Solids . . . . . . . . 21'5 per cent. 

Fat 11-2 

Solids not fat . . . . . . . . 10'3 „ 


Dried Milks 

]\Iilk powders, prepared by evaporating milks to dryness on a revolving cylinder, 
heated to 230° F . have been on the market for the last two years or more. Jlilk in this 
form would appear to be exceptionally suited to use in the Sudan, especially by those 
journeying in the interior where ordinary milk is frequently not obtainable. As a result of 
the heat used in manufacture these powders have been found to be bacteriologically sterile, 
and samples kept in the laboratory for five months at a temperature of from 85° to 98° were 
still found to be in fairly good condition. 


Analyses of 
pure milks 


Dried milks 
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Digestibility 


Analyses 


Sudan wheat 
for Eg)-ptian 
consumption 


Perliaps the best method of reconstituting milk from such powders is to bring water 
to boiling and allow to cool to about 160° to 180° F. ; the powder is then made mto a paste 
with a small portion of the water ; more of the water is then added until the milk has the 
strength desired. Blilk so reconstituted is difficult to distinguish from ordinary milk, and is 
of very agreeable flavour and odour. 

Press of other work has prevented an exhaustive examination of this reconstituted milk, 
but sufficient evidence was gathered to make it extremely likely that it would be found 
considerably more digestible than ordinary milk Thus it was noted that when the milk was 
curdled with rennet the curd formed was in fine flakes, and not m one large clot as is the 
case with ordinary milk. The cui'd formed by dilute acid was also more finely divided. 

The natural inference from this is that its digestion would be facilitated. This was 
borne out by the experience with a patient with whom ordinary milk was found far less 
readily digested. Idecently Somerville* has noted similar effects as regards the action of 
rennet on ordinary and reconstituted nnlk, and, in a series of artificial digestions, has found 
both the fat and proteids in the latter be m more digestible form. 


Analysis op Commehoial Dbied JIilks 


Brand 

Form 

Moisture 

Fat 

Lactose and Proteids 

Ash 

" Golden Vale Pull Cream ” 

Tablets of 30 grammes 

4-61 

25-52 

62-67 

7-00 

*' Golden Vale Fall Cream ” 

Powder m tins 

1 

4 82 

24-62 

63-69 

6-79 

" Lacta Dried English Full Cream ” 

Powder in -tins 

5-00 

24-30 

64-05 

6-65 

“Galak Half Cream” . j 

Powder in tins 

i 

6-10 

1 

16-35 j 

70-33 

1 

7-22 


All of these are of the strength claimed for them by the makers. The last sample, 
“ G-alak,” made from milk from which half of the cream has been abstracted, keeps in good 
condition longer than the other in powder form, but is not economical in use. For most 
purposes, as, for instance, in tea and coffee, about double the quantity has to be used m order 
to produce the same apparent effect as with “ full cream ” milks. The tablet form of 
“ Golden Yale" kept sweet longer than the powder of the same milk, is much cheaper and 
from its small bulk more convenient for transport , but it was found more difficult ivith it 
to reconstitute the milk free from lumps and flakes of considerable size. 

Some Anaetseb of Sudan Geainb 

The following analyses of wheat grown in the Sudan are of interest, not only because 
of the excellent quality which they disclose, but especially in view of the possibility of 
utihzing for its cultivation extensive areas where the supply of water is at present 
insufficient for the successful production of cotton. A market for this wheat could be found 
in the neighbouring countries bordering on the Eed Sea and possibly in Egypt as well. 
In Egypt, by reason of the extension of perennial irrigation, the cultivation of wheat, 
already insufficient to meet the requirements of the country, has decreased in recent years. 
A rapidly increasing population has caused a still further shortage and the demand for 
bread stuffs has to be met by imports from abroad.’j' Smce it is contemplated bringing still 

• Lnbomtory experiments on the digestibility of dried milk. PiMic Eealth, October, 1905, p. 40. 
t The imports of -wheat as grain and flonr amounted in 1905 to £E1,216,243. 
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more land under perennial irrigation, the shortage is likely to he very considerably increased. 
There seems to be no good reason why this demand should not be met by the Sudan. 

AnaiiTSEs of Wheat 

No. 219. Seed unknown. Bought in Omdurman market. Sent by Bimh. Hnskisson, 
Staff Officer Supplies, Sudan, S. 

No. 220. Indian. Eeproduced at the Experimental Farm for thi'ee years 

No. 221. Indian (Mozaffarnagar) . Eeproduced at the Experimental FaiTn for two years. 

No. 222. Egyptian. Eeproduced at the Experimental Farm for two years. 

No. 223. Sudani. Sown on the Experimental Farm for two years. 

Nos. 220 to 223 inclusive were sent by Mr. Broun, Dir. of Agriculture and Lands. 


Number . . - ^ 

1 

219 

220 

221 

222 

223 

Variety of seed 

Unknown 

j 

Indian j 

Indian 

Egyptian 

Sudani 

Omdurman 

i ' 

(Mozaffarnagar) 


Moisture 

4 37 

1 

4 87 i 

1 

4'50 

460 

4 95 

1 

Pat (Ether extract) 

150 

170 

158 

1-55 

1 1-70 

Albummoids (N X 5‘68) 

11 01 

17 87 i 

14 83 

21 00 ' 

I 21-63 

Non-nitrogenoua extract . 

77 74 

69 66 1 

1 1 

1 73 82 1 

1 

69 20 

66 37 

1 

Crude fibre .... 

2 90 

3-40 

j 2 98 

1 3 35 

3 35 

Mineral matter (ash) 

2 48 

j 2 60 

1 2 29 

1 

2 30 

210 

1 

Weight of 100 grains (m grammes) 

2 813 

2 716 

2-795 

3139 

2 465 


ANAiiTSES OF Millets and Maize 


Numbor 


Descnption 




Maize 

Dura 

Shami 


Zca Mays 


Where produced 


Moisture 

Fat (Ether extract) . 
Albuminoids (N X 6 26) 
Non-nitrogenous extract 
Crude fibre 

Mineral matter (ash) . 


Weight of 100 grams . 
(in grammes) 





201 

202 

203 

239 

240 

Dura 

White Feterita 

Dura 

Red Feterita 

Dura 

Brown 

Feterita 

Tclebun 

Teff 

Sorghum vulgarc 

Elcmsine 

Corocana 

Poa 

Abyssintca 

El Halawin, 
Qhezireh 

Pro vmcc, near 
Kamliu 

Qoz Abu 
Qoma 

Blue Nde 
at Smga 

Wau 

Kassala 

6 20 

4 90 

617 

7 36 

5 69 

3 02 

300 

2 77 

125 

2 80 

12 31 

1418 

8 93 

5 28 

5 91 

7‘i-57 

73 77 

78 67 

81 20 

80 60 

180 

210 

172 

2 86 

2 70 

210 

2 05 

167 

2 01 

2 30 

360 

3 787 

2 567 

0 216 

0 025 
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Leguminous 

seeds 


Nathe made 
salt 


Leguminous Seeds 

Tile following analyses were made at the request of Colonel Asser, former Civil 
Secretary, with the object of finding a grain, groivn in the Sudan, which might be 
substituted for the Egyptian lentils issued as a ration to the native troops ; — 


Number 

177 

178 

179 

1 

180 

Qrain 

Egyptian Lentils 

Sudan Lentils 

1 

Kashxangeek 1 

Lubia 


Lens csciUcnta 

Cajanus ind%cm 

Vigna sinensis 

1 

DolicJios Idblah 

Moisture 

6 22 

6 20 

6 36 

6 70 

Pat (Ether extract) 

0 96 

137 

0 90 

0 93 

Albuminoids (N X G 26) 

27 30 

2163 

26-62 

26 60 

Non-nitrogenous extract 

57 40 

61 80 

54 23 

68 02 

Crude fibre 

512 

640 

916 

4 90 

Llineral matter (ash) 

1 

3 00 

3 60 

3 85 

3 86 


It will be seen that the Sudan lubia are almost identical in composition with the 
Egyptian lentils, and much more nearly so than the variety of lentils groivn in the Sudan, 

A sample of gram grown at the Experimental Farm, from Indian seed, had the 
following composition — 


Moisture 


3 95 per cent. 

Pat (Ether extract) .. 


3 76 

Albuminoids (N x 6 26) 

. 

. 19 47 

Non-nitrogcnous extract 


62 61 

Crude fibre 


. 8 20 „ 

Mmeral matter (ash) 


3 82 

Weight of 100 grains 

Salt 

16 417 grammes 


The greater portion of the salt used in the Sudan is manufactured locally. The 
methods of extraction used are crude, and the quality of the worst In most cases the salt 
contains a considerable proportion of insoluble matter — sand and clay. This is especially 
the case with the article sold in the form of cones similar to loaves of sugar, which are 
generally in use. In addition to this, cone salt often contains such a large proportion 
of foreign salts, especially sodium sulphate, as to make it distinctly aperient or purgative. 
This fact is recognized by the native, and the salt is sometimes used medicinally. An example 
of such salt is had m the sample from Eubatab country, in which the sodium sulphate 
amounts to over 18 per cent. 
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^KALTSES OF SALT OF NATIVE MAKOFACTirEE 


— 

Stnalt cone, : 
Rubatab country j 

] 

Large cone, 

El Darner 

Loose salt, 

El Damer 

Loose salt, 
Ruiaa 

Clay and other dirt insoluble in water 

1 

0 63 

5-84 

0-40 

0 31 

Calcium sulphate 

064 

2 70 

1-70 

116 

Calcium chloride , 

— 

6 26 

3 20 

460 

Magnesium chloride .. 

044 

199 

2 63 

5 30 

Sodium sulphate . ... 

18 64 

— 

— 

— 

Salt (and moisture) by diff 

80 05 

84 21 

92 17 

88 63 

1 


100 00 

1 

100 00 

100 00 

1 100 00 


The process of extraction consists in treating the salt-containing earth -with water, 
drawing off the more or less clear liquid and boihng down in small pans. The cone 
salt is made by boihng down in a clay mould. It will be seen that the loose salt is 
both cleaner and purer, but at best is of very poor quahty. The sample from El Darner 
has a dirty appearance. That from Rufaa looks cleaner, but has a brownish colour. 

The salt used by the Government for issue to both men and animals is that imported 
from Eg)'pt, obtamed by the evaporation of the salt lakes near Mex. The analysis of one 
sample gave the following results ; 


Akalysis of Salt fbom Hex 


Insoluble m water 

... . 0 05 per cent. 

Calcium sulphate 

0 62 „ 

Magnesium chloride 

008 „ 

Sodium sulphate 

0 27 „ 

Sodium chloride (and moisture) 

98 98 „ 


Salt obtained from this source varies somewhat in composition, but uill rarely contain more 
than tuuce the amount of impurity stated above. 

All the above samples were kindly furnished us by Major Coutts, Assistant Civil 
Secretary, to whom we are indebted also for the following sample of exceptionally good salt 
from the desert in the Dongola district, where it is said to exist in considerable quantity. 

Analysis of Salt fbok Desebt keab Dongola 
Insoluble in water . ... . . . 0 05 per cent. 

Calcium compounds . ... Traces only. 

Magnesium sulphate . . ... 0 22 per cent. 

True salt . 99 73 - „ 

The above figmus are calculated on the salt free from hygroscopic moisture. 

I am informed that natron is also found in the district, and probably the two are derived 
from the bed of a natron lake which formerly existed there. When in charge of the Wady 
Natron, in Egypt, it was noticed that at certain seasons of the year it was possible to scrape 
from the beds of some of the lakes a salt of almost absolute purity. The impurities present 
were only minute proportions of sodium carbonate and sulphate, not even a trace of calcium 
nor magnesium being found. The freedom from these was evidently due to the presence 
of a very large proportion of sodium carbonate in the mother liquor. Salts of the above 
composition attract moisture from the air only when the latter is excessively damp. The 


Method of 
extraction 


Dongola salt 


Exceptionally 
pure salt from 
natron Lake 
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Male" 

female 


folloMTHg is an analysis of salt crystals taken from the bed of Lake Eouzanieh, in the 
Wady Natron. 

Sodium sulphate ... . . . 0 04 per cent 

Sodium carbonate . .. 0 11 „ 

True salt (by difi ) . . .. 99 85 „ 

The above impurity, slight as it was, was derived largely from the lake water which adhered 
to the surface of the crystals. After sbght washing in comparatively fi-esh ivater, the 
crystals, after dr}ung, had the folloiving composition . 

Sodium sulphate 0 04 per cent 

Sodium carbonate . 0 04 „ 

True salt . 99 92 ,, 

and Male” and Female” Salt — We are indebted to Mr Turstig of the Egyptian Survey 

" Depai-tment for the following samples which were collected near Khor Tomat, several 
hundred miles up the Atbara river. At this place salt is extracted from earths which 
contam only a bttle over two per cent , by leaching with water and boding doivn m the 
usual way The interesting pomt was noted that the natives employ for the purpose two 
dififerent earths, one containing what they term “ male ” and the other “ female” salt. 
Neither of these, it was stated, was edible if taken alone, but if the earths are mixed they 
furnished a salt of good quality. The results of analyses bore out these statements 100 
grammes of each of the eailhs were found to contain the folloivmg proportions of soluble 
salts . 


— 

1 

Male 

Female 


Per cent 

Per cent 

Sodnun cblonde 

1580 

1178 

Sodium sulphate 

0 443 

— 

Calcium cblonde 

— 

0 821 

Calcium sulphate 

0 292 

0170 

JIagnesium chlondc 

0136 

0174 

Total 

2 460 

2 343 


As will be seen, the “ male ” salt contams such a large proportion of sodium sulphate 
as would render it of little use as a table salt. Similarly the “female” salt contains an 
excessive proportion of calcium chloride. By combining the two in about the proportion 
of say two pails of male to one part of female, the two impurities would unite to form 
calcium sulphate, and the proportion of sodium chloride would be notably increased. On 
boiling down, the calcium sulphate would separate, in part, and from the concentrated 
mother liquor a good quality of salt could be obtained by further evaporation. 

Limestone and Lime 

The extension of building operations in the Sudan has created an increasmg 
demand for lime of good quality. Beds of what would usually be considered to be good 
limestone are not plentiful, especially in the neighbourhood of Khartoum. Most of 
the deposits are of very irregular character and mixed with more or less, usually very 
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considerable, sand and clayey matter. The Department of Works experienced considerable 
difficulty in emplo}dng the lime made from tbis material, especially in interiors where the 
plaster was found to blister and peel hli-. D. Murphy, of the same Department, called my 
attention to the exceptionally poor quahty of the mortar used m the construction of certain 
buildings. In places, I was told, the mortar could not only be scraped away with the 
greatest ease, but once the outer covering was removed, the interior was found to run away 
almost as readily as loose sand. Samples of hme from several sources, used for this purpose, 
were sent to the laboratories for examination One of these was only tested qualitatively. 
It was found to contain no lime at aU — evidently a mistake in the sampling. Tivo other 
samples gave the following results . — 


!6Iarks 

Pasquali 

Lolos 

True Lime (C^ 0) 

68'3 

647 

Sand, Clay, etc 

281 

31-8 

Undet 

13 6 

13 5 

Total 

100 0 

100 0 


There was nothing in these figures to account for the unsatisfactory results obtained. 
Ultimately the explanation was found in the method of working. As already mentioned, the 
limestone near Khartoum is of very irregular quality and contains a considerable amount of 
foreign stone. As it is not easy, by mere mspection, to detect this useless material in the 
burnt lime, nor to estimate the amount present, it has been the practice of contractors to 
purchase the hme only after it has been slaked and the worthless material sifted out. 
There would be httle objection to this method provided the Hme were used at once ; but, as 
a matter of fact, it was deUvered, or used, in many cases, days and even weeks after slaldng. 
With lime of Hke composition such a practice is fatal. In the presence of so large an 
amount of clay, the Hme “ sets” to a certain extent, Hke a cement, and the best results can 
only be had by using as quickly as possible after slaking. Of course, where the Hme has 
been allowed to stand, slaked, and in dry powder, for weeks, not only is the effect of the 
hydrauHc character of the Hme lost, but absorption of carbon dioxide from the air takes 
place to such an extent that the Hme becomes practically worthless. These points were 
quickly grasped by Mr. klurphy and the energetic measures taken to insuro the use only of 
freshly-slaked hme were followed, we are informed, by satisfactory results. 

The ideal method of employing Hme of tliis hydraulic character is that which, as I am 
informed by l^Er. Dupuis, obtains in India. The Hme is derived from a so-called “ kankery ” 
formation, consisting of nodules and root-Hke masses containing, in addition to calcium 
carbonate, a considerable proportion of clay and sand. Tliis is bmait with wood in rather 
shallow kilns. After cooling the entire mass is ground, and the powder so obtained furnishes 
an excellent hydraulic Hme. In use, water is only added at the time the admixture with 
sand or other material, is made. The maximum hydrauHc effect is secured in this way. 

Foreseeing the need for Hme for building purposes throughout the Sudan, a number of 
samples of Hmestone were coUected by Mr. Dupuis, Inspector General of the Sudan 
Irrigation Service. Some of these are “kankery” formations, similar to those of India, and 
there is every reason to beHeve that excellent results would be had by treating the Hme 
produced from them either in the ordinary way, or, if hydrauHc Hme is required, by the 
Indian method detailed above. Others are more nearly pure Hmestone and would furnish a 


Cause of bad 
quality of lime 


“ Ranker " 
limestone 
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Analyses of 
limestones 


Gum arable 


good quality of ivliat is known as “ fat ” lime. As will be seen, these samples have been 
taken from many localities and range over practically the whole of the Sudan. 


C. L 
No 

Marks 

1 Character 

Locality 

! 

Calaum 

Carbonate 

Magnesium 

Carbonate 

Alumina 

Ferric Oxide 

Total Silica 

Sand and 
Clay 

161 

1 

Black nodular masses found in soil ^ 

Kamlin' 

82 67 

3-70 

2 72 

1.78 

6-80 

8-80 

162 

2 

White ,, }, )} 

»J ' • 

78-48 

4 16 

2-69 

1.97 

7-20 

10-20 

163 

3 

Boot shaped „ „ „ 

Blue Nile banks 

46 47 

4-83 

5-00 

2.66 

28-35 

35 65 

164 

4 

)) )l )) ti » 

i 

l> 11 11 

60-27 

6-00 

6-88 

3.46 

22-65 

29-86 

166 

6 


11 11 11 

69-46 

2 66 

6-20 

2.87 

18 06 

23-55 

181 

— 

Nodules from nver bank 

Bor 

73-70 

2-78 

314 

1.84 

16 86 

20-80 

182 

— 

„ in soil 

Bmney and Fatoyitch 

72-96 

3-00 

3-04 

2.16 

17 65 

22-36 

183 

— 

„ on surface of soil 1 

Bet Taufilda and Bor 

66 40 

2-88 

6-43 1 

3 62 

20 60 

26-76 

198 

— 

Nodules 

Sobat at Abwong 

76-62 

4-25 

3-24 

2 56 

12-86 

16 40 

266 

6 

White crystalline limestone 

Near Eoseires 

87-50 

0-22 

0 50 

11-35 

— 

266 

7 

Pint .. „ 

11 11 

94-46 

1-21 

0 65 

3 00 

— 

267 

8 

Coarse granular stone 

J Qereinssa 

43 15 

2-34 

2 70 ! 

— 

61-70 

268 

9 

Crystalline 

Sabdemt near Kassala 

66 26 

32-11 

0 30 

1-15 

f 

269 

10 

Nodular 

Bor Wood Station 

72-30 

4-16 

3 80 

— 

19 30 

270 

11 


QhabaShambe 

69 50 

3-02 

3 10 

— 

23-80 

271 

12 1 

„ from nver bank 

near Taufikia 

71-65 

4 84 

4-10 

— 

18-70 

272 

13 

j> n 11 11 

„ Melut 

77 95 

4 18 

2-77 

— 

14-20 

273 

14 

it It 11 ft 

Ijower Bahr cl Qhazal 

72 23 

4 12 

6-30 

— 

17-40 


No. 198 waB funushed by Kaim. H. H Wilson 


Sudan ‘‘Gum Ajiajbic” 

Gum arabic has been knoun from the remotest antiquity. Nearly 2,000 years b.o it 
was used by the Egyptiaus in the fabrication of colours for painting. The gum was collected 
in the valley of the Nile from the Acacia Arahica, which formerly gi-ew there in abundance, 
but the greater portion was imported into the country by vessels coming from Aden, which 
port probably derived its supply only in part from the interior of Arabia — a portion having 
its origin along the Somali coast. Later, under Koman domination, and in the Middle Ages, 
the gum exported from Aden was chiefly, if not entirely, that from Somahland. Much larger 
quantities were produced in Arabia and exported from Jeddah, on the Eed Sea to Europe. 
At the present time the Arabs pay comparatively little attention to the production of gum, 
the two great gum producing countnes being the Anglo-Egyptian Sudan and the French 
Colony of Senegal. 

During the years of the Dervish occupation, trade in gum ceased , but with the 
reconquering of the Sudan it was renewed, and it is expected that the Sudan product will 
regain its former place in the front rank of the trade of this article. 

In the Sudan, as in Senegal, gum is exuded from a number of varieties of acacias, but, 
in both countries, the chief variety, and that furnishing the class of gum winch has the 
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Source of gum highest commercial value, is the Acacia Verek known in Senegal as the Acacia Senegal, and 
in the Sudan as HaAiaha (pi. Hashah). A. much smaller quantity of gum called Talk is 
collected in the Sudan from the A. Seyal. The A. Ai'ahica [Santa, pi. Sant) and other 
varieties exist and exude gums, but these, either because of their dark colour or other 
objectionable quahties are of no commercial importance 

G-rowth and Collection — T he conditions of cultivation and collection of gum have 
been noted by C. E Muriel,* former Director of Forests, as follows ; — 

“ BLashab Gum — The best gum (‘ Hashab ’) comes chiefly from Kordofan ; a small 
quantity, is collected on the Blue Nile, and is Inioivn as ‘ Hashab Gezireh ’ Hashab 
gum is also reported as plentiful in Kassala. ‘ Hashab Genema,’ is the term apphed to the 
gum when it is obtained from the specially worked trees which constitute the Kordofan 
Geneinas. Soon after the rams have ceased, bark is removed in strips from the principal 
branches of all Hasliah trees of tliree years old and upwards in the Genema. 

“ The operation is performed by men armed with the common axe of the country, ndth 
which the bark is cut through transversely and then tom off in a strip by hand : if carefully 
done a thin layer of the inner bark (hber) is left covering the wood, and the tree is 
not much injured. 

“ Strips of 2 to 3 feet in length, and 1 to 3 inches wide — more or less according to the 
size of the branch operated on — appear to give best results 
Collection “ ^ ^^me cases whete long strips of bark 6 feet or more in length had been tom off, less , 

of gum gum seemed to exude, than where short lengths of bark had been removed 

“ The removal of bark down to the wood and cutting into the wood itself should be 
avoided ; in such cases, less gum exudes, and the tree is injured. Dead branches, and small 
side brancblets are cleared away when barking is done to facilitate approach to the tree, for 
collecting the gum. 

“ Some sixty days after barking, the first collection of gum is made, and thereafter the 
Geneina is completely picked over every fourth day, until the flush of new leaves soon 
after the rains set in, stops the exudation of gum Gmn picking is chiefly done by 
women. 

“ ‘ Hashab "Wady ’ is the name applied to gum which is exuded naturally from Jlashah 
trees not included in Geneina. 

“ This gum is shghtly darker in colour than ‘ Hashab Geneina,’ but it is possible to 
select clean pieces of ‘Wady’ gum which cannot be distinguished by the gum pickers 
themselves from ‘ Geneina ’ gum. 

“‘Wady’t gum is usually in pear-shaped pieces of variable size, proportionate to the 
length of time that elapses, between consecutive collections (ten days to a month, and the 
more distant Wady forest is only picked over once a year). 

“ ‘ Kadab ’ is the name given to a dirty gum which is sometimes found exuding from 
Hasliah trees. It is of no value, and if found in a parcel of gum is picked out, and 
thrown away. 

“ The conditions favourable to the production of ‘ Hashab ’ gum are : — ^Ferruginous, 
sandy soil, with a good natural drainage ; dry heat during the gum collecting season, and a 
moderately heavy rainfall (40 to 70 inches) during the rainy season. 

• Report on the Forests of the Sudan. C E. Muriel, October, 1901 

t In a recent report Mr Broun, Director of Woods and Forests, notes that the term “Wady” is now 
applied to certain large coloured tears of either Wady or Geneina origin, 
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“ Excessive moisttire in soil, otlierwise suitable, appears to prevent the production of 
gum. Near Agari, where the Khor Agari loses itself in the sandy soil, there is a good 
growth of Ilafihab, but on these trees no trace of gmn was foimd, thougli on either side 
there is good gum producing Geneina. Trees on such moist soils preserve their leaves, 
and it seems probable that shade is in such cases, the main cause preventing the formation 
of glim, just as the flush of new leaves, when the rains commence, stops the further 
production of gum for the season, on gum bearing trees. 

“ Protection from fire is essential to success. Burnt Geneina is unproductive for the 
rest of the season. This is known, and acted on by the people, who are extremely cautious 
in the use of fire, so that although they do not take more active measures of fire protection 
only a comparatively small area of burnt Geneina was seen. 

“ The main causes of such fires as do occur, seem to be the careless burning of grass 
on the paths by camel men, and malicious firing by gum pickers (living in villages not 
frequented by gum merchants) of Geneina, near the villages at which the merchants reside 
during the gum season ; the object being (by lessening the supply of gum at the latter 
places) to induce the merchants to move on to the other villages. 

“ The clearing of fire traces would safeguard the Genemas from accidental fires, and 
would render the detection of malicious firing less difficult, as incendiaiies would have to go into 
the Geneinas to set fire to them, instead of merely lighting the grass to vnndward at a 
distance. Adequate punishment in proved cases of malicious firing is the only means of 
stopping the ofience. Eegarding the age of gum producing trees 3 to 15 or 20 years may 
be taken as the hmits ; the lower Limit is essentially one of size rather than age. Young 
TTaKliah 8 to 10 feet high, with a girth of 6 to 8 inches, will produce gum. 

“ From an examination of trees in various localities which were producing little or no 
gimi, and in Geneinas considered past beating, it appears that at about 12 to 15 years of 
age the Ilo/fhah tree forms a dark brownish black heartwood, and thereafter the production 
of gum diminishes, and subsequently ceases. Probably trees of 8 to 12 years }deld the 
best return of gum. 

“ Much might be done to increase the production of gum by filling up blanks in Geneinas. 
It would he easy to collect seeds from the other trees in the Geneina, and drop them 
about at intervals of six yards in the blank spaces. Such sowing had best be made just 
when the rains commence, so that the seeds may geiininate as soon as possible after 
solving — ^if made earlier many of the seeds would be eaten by rats. 

“ Crowding of trees in a Geneina is not desirable, as it is gum, and not timber, that is the 
marketable produce. A complete canopy would give too much shade and lessen the exudation 
of gum, also a much-branched tree has a proportionately greater gum-bearing surface. 

“ A stock of 18 to 100 trees per acre would be dense enough, and sowings as indicated 
above would (allowing for failures) produce sufficient seedlings. 

“ In addition to the advantage of maximum yield obtained by having a fully stocked 
Geneina, the risk of serious damage by fire is much less than where trees are scattered, and 
the absence of shade allows a thick growth of grass to spring up. 

“ As population increases, areas of Wady will come to be treated as Geneina, }delding 
a purer gum and more of it. 

“ The management of Geneinas is best left in private hands, the operator is then directly 
interested, and uses all care in the barking of the trees and the collection of gum. 

“ The present needs are more people to take up Geneina, and wells to enable them to 
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establish villages near suitable tracts of Wady. Food stuffs can be bought or exchanged 
for gum, but often some duldin is cultivated by Geneina owners. 

“ Tlie quantity of gum produced on a given area varies very much (according to the 
stock of trees) 

“ On an average Geneina near Shergeiln, area about 10 acres, the owner stated that 
the first collection yielded about 100 lbs. of gum, dropping to 75 lbs. and 60 lbs. at 
the second and third picldng. After that it averaged about 50 lbs. each for several 
collections, and goes on diminishing to 10 lbs. at the close of the season. He estimated 
the annual yield at 12 or 15 Kantars (1,200 to 1,500 lbs.). 

“ Near Agai-i, where the Geneina were much better, the estimate for 30 Geneinas for 
the season was 700 Kantars (70,000 lbs.), of which 470 Kantars had then (7th April) 
been collected. 

“ For equal areas the out-turn at Agari, would be about double that at Shergeila, due 
chiefly to the want of density in the stock of trees in the Shergeila Geneinas. 

“ Talh Gum. — Talh gum is collected chiefly from the Blue Nile forests ; these were 
visited before the gum collecting season had commenced, consequently the work of 
collecting was not seen. 

“ According to the information obtained the Talh trees are not barked or wounded 
in any way by gum collectors, who take such pieces of gum as they find exuding from the 
trees. It is impossible to form any estimate of the immense area over which the Talh 
Acacia grows There are two varieties of trees, one with a red powder which so covers 
the bark of the tree as to make it appear entirely red, is called Bed Talh, the other is 
similarly coated ■with a white powder, has a staring white appearance, and is generally 
called IMnte Talh, but bears also the name Sojfar, from the fact that the base of its 
stipular spines are usually enlarged by the puncture of some insect which deposits its 
eggs there, the laiwa emerging makes a small hole through the globular enlargement 
and the 'wind blowing on this produces a whistling sound. 

“ Both varieties produce gums, which appear to be indistinguishable, but the Bed Talh 
being very much more abundant than the White, it is from that variety that most of the 
Talh gum is obtained. 

“ The localities where this gum is collected in quantity are in the Karkoj Mamuria, 
and the South part of the Wad-EI-Abbas !RIamuria. A small quantity is also collected 
in the Boseires District. A comparatively small quantity is extracted from the forests 
West of Kaka on the White Nile ” 

Origin of Gum. — ^According to the recent researches of Greig Snuth* the production 
of gum is due to a specific microbe, which he has named Bact. acacicc. The gum has been 
shoivn to be formed from the wandering sugars, levulose and maltose, in the sap. Another 
organism, B. metarahinwn, was also isolated. This was foimd to produce the form of gum 
wliich swells up in water, but does not dissolve. Further, it was found that the host plant 
w’as able to convert B. acacia; into B. metarahinnm, thus proving that the latter organism is 
simply a variety of the former. It appears evident from these researches that B. acacia; is 
the prime cause of the formation of gum in all varieties of acacias, the character of the gum 
formed depending upon the natui-e of the sap of the host This would explain the 
uniformity of the gum from certain species of trees. 


• Proccediugs of the Linnean Society of New South Wnlc.'i, 1902-3-4 , J. Soc Chem Ind , Feb and Oct , 1904 
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Uses of gum 


So called 
“ Khartoum *' 
and 

‘‘ Kordofan" 
gums 


Gum formation, gumjlux, in plants lias long been beld, at least in some cases, 

to be tbe result of a pathological condition. Maiden (Phar. Jour. 3, XX. (1890), 869), who 
considered it to be the general rule, quotes an observation of Tr6cul to the eifect that Acacias 
and Eosacete yield their gums most abundantly when sickly or in an abnormal state. So far 
as regards the Sudan, and, it would appear Senegal as well, it is in sandy, not very rich soils, 
moist in the rainy, but deficient in moisture m the dryer season, that the trees seem to yield 
gum most abundantly. A plentiful supply of moisture at all seasons appeai-s to result in a 
condition of vigour in the plant which enables it to resist infection. This would explain the 
state of afiairs mentioned by Muriel (see page 225), who found a good groivth of “ Hashab ” 
trees bearing no trace of gum, and yet, on either side, in dryer soil, there was a good 
gum producing Geneina. This also appears to be the case in the Blue Nile Province. 

As Dr. Greig Smith {loc. cit.) states, while every susceptible tree does not produce gums 
it might be made to do so by an artificial infection, either with pure bacterial cultures or with 
the fresh juice from a selected and infected tree. The case cited above would seem to 
indicate that infection would only take place under certain favourable conditions. It seems 
little likely that the gi-oup of trees referred to would have remained uninfected, situated as 
they were, had they been susceptible ; but it is quite possible that other acacias, differently 
situated, might have remained uninfected, and inoculation might be practised with profit In 
any case, as Dr. Smith fm-ther notes, aU branches of a tree may not be producing gum, and 
an artificial infection of these might mcrease the yield. There is, possibly, a very profitable 
field for research in this direction. 

Uses of Gum Aeabio — Gum arabic has a very ivide apphcation in the arts. The 
better grades are used in confectionery, in dyeing and finishing silks and other fabrics, in 
water colours and in pharmaceutical preparations. The lower grades are used in the 
manufacture of inks, matches, stationery, etc. The commercial value of the gum will depend 
principally upon its freedom from colour, odour, taste, and foreign matter, and upon its 
strength, as measured by the viscosity of its solutions, 

Grajding — At the present time by far the larger portion of Sudan gum is exported in 
the crude state. A small amount of it is partially picked, and some of it, already of a light 
colour, is further bleached by exposure to the sun The result is an almost perfectly wliite 
gum, }delding a nearly colourless solution, odourless and practically tasteless, or of a slight 
agreeable flavour. This grade is highly prized for use in confectionery. 

Although all the gum from Kordofan is collected from the Acacia Vereh, the gum 
presents certain differences in quality. How far these differences are due to soil, .to the 
amount of rainfall and to season of collection, to the barking and age of the trees, etc., etc , 
has not as yet been worked out ; the last mentioned, the age of the tree, seems to be a most 
important factor. Generally speaking, the stronger gum is the product of young, and the 
weaker variety of the more fully matured trees. In Trieste, where much of the gum goes 
for sorting and cleaning, the gum is divided into two main classes — “ Kliartoum ” and 
“ Kordofan.” “ Khartoum ” is the hard gum, presenting more the characteristics of the 
Senegal product. The surface is smooth and shiny and the pieces are hard and tough. This 
gum yields a solution highly viscous, and, as a rule, of light colour 

The grade known as “Kordofan” is a softer gum, which in drying quicMy becomes 
covered with innumerable cracks and fissures, so that after even a moderate exposure to 
the sun the tears lose their transparency and appear whitish and opaque As a rule this 
variety of gum furnishes a very pale, clean solution of good flavour. The viscosity may be. 
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and usually is, lower than that of “Khartoum” gum, but whether because this is 
overbalanced by its other qualities, or because of different methods of working, this gum 
fetches in Trieste a higher price for use in confectionery than the harder and so-called 
“stronger” gum. 

Senegal gum is picked to a great number of grades.* In the following tables of Grading 
results of examinations, the Sudan gum was in some cases picked to the same grades 
in order to afford a better comparison. The latter was possible only with Kordofan 
Hashah, this season’s gum from Gedaref and Ghezireh not yet being available. 

The proportion of moisture was noted to be closely dependant upon the size of the 
tears, the smaller ones offering more evaporatiag surface and containing less water. 

The amormt of acidity varied but little. The sourish taste which some samples 
possess is not always associated with higher actual acidity. The determination of ash has 
little significance. In gums from the same variety of tree and the same immediate 
neighbourhood the darker tears have as a rule a very slightly higher ash. These darker 
gums are, as a rule, stronger, but not invariably so. 

The colour of the Sudan hard gum picked as large white tears (grosse blanche, Senegal) 
was a shade darker than the corresponding grade of Senegal gum; the colour of the 
mucilage of equal strength was, however, almost identical. All the other grades of the 
Sudan gum and of the mixed (crude) gum were very considerably hghter than the same 
grade of Senegal gum — a point which teUs strongly in favour of the Sudan product. 

The average strength! of the picked grades of hard Sudan gum is appreciably higher 
than -that of the same grades of Senegal gum. All the crude (unpicked) Kordofan gums, 
that is, both the hard and the soft gums, show a higher strength than the unpicked 
Senegal gum. Thus the soft variety, unpicked, was found to possess a strength of 92'5, 
as against an average of 83 for the three samples of “ Bas du Fleuve ” tested. 

• Crude Senegal gum is divided mto three mam classes : — 

1 Hard gum Oomme du bas du fleuve This consists of largish round, vermiform or irregular shaped tears, 
varying from almost colourless to dark yellow 

2 Gommc du haul du fleuve. This, the second grade, is obtained from Upper Senegal. The tears are smaller 
than those of “ Bas du fleuve " and, on the whole, darker 

Both the above are derived m the mam from the A. Senegal (^Acacia verck), but they arc often mixed with 
pieces of reddish colour, glassy, of bitter taste, duo to the gum of the A. arabica and its varieties 

3 Oomme friable This is the product largely of the A albieda (White tree Cedra beida or by corruption 
Sadra-beida and Salabreda) 

The gum resembles coarse salt It is very finable, and its solution has less viscosity than that of the gums 
already mentioned. It is usually in small fragments or vermiform tears. The latter arc often almost colourless, 
but the fragments are usually dark coloured The variety corresponds in quality to the Talh gum of the Shdan. 

Senegal gum is picked into a great number of classes of which the principal are . — 

(n) La gomme grosse blanche, in rather large tears, unbroken, colourless or slightly yellowish. 

(6) La gommc petite blanche, which difiers from the above only in that the tears are smaller. 

(c) La gomme grosse blonde, m tears about the same size as those of gomme grosse blanche, but yellowish or 
reddish yellow. 

(d) La gommc petite blonde, like the above but smaller. 

(c) La gommc deuxiime blonde, of a reddish colour. 

(/) La gommc vcmixccllc, vermiform or branched tears, usually of bght colour 

(jr) La gomme fabrique, of which the pieces, of larger or smaller size {fabrique and petite fabrique) are not 
suitable for classification with any of the above. 

(A) La gomme marron, dark coloured, very impure, containing much foreign matter — ^bark and other 
impurities 

' (i) La gommc friable — already described above 

Broken gum is also sorted by sieves into Gommc gros grabeaux, Gommc moyens grabcaux, Gommc menus 
grabeauz, and Oomme poussicre grabeaux. 

t This is measured by the viscosity of a solution of given strength, as compared with the viscosity of an 
average hard gum of the best quality The method of determining the viscosity is detailed on pp 232 and 233. 
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KORDOFAN aUM CROP OP 1905—6 


Habd VAKTErr 


I 

Large white tears 

Small white tears 

i 

■ Large faintl}^ 
coloured tears 

Small faintly 
coloured tears i 

1 

1 More deeply 

1 coloured tears 

Crude 

unsorted 

Grade according to French 

Sj’stem 1 

Gomme Grosse 

1 Blanche 

Gomme Petite 
, Blanche 

1 Gomme Grosse 

1 Blonde 

Gomme Petite 
Blonde ; 

Gomme Dcuxlfcme | 
Blonde 


Moisture, per cent 

11 90 

1 

9 89 

11 82 

9-91 

1216 

11-37 

Acidity (milligrammcB 
of KHO required per 
gramme) 

2 V8 

2 86 

1 

2 93 1 

1 

2 67 

j 

2 86 

2 66 

Ash, per cent 

2 77 

318 

3 06 

3 24 

3 28 

2 90 

Strength, as measured 
by viscosity of 10 per 
cent solution. 

1 

111 

95 

112 

1 

1 

98 

105 

94 

Ditto, ditto, 20 per cent 
solution 

102 5 

1 

98 5 

1 

I 

1 ' 

95 

1 103'5 

93 5 


KORDOPAN GUM 
Softer Varzett 



Crude, unpicked 

1 

Selected, while tears 

Selected, slightly darker tears 

Moisture 

12 14 

1 

11 69 

11 95 

Acidity (milligrammes KHOj 
required for 1 grm of gum) 

2 48 

2 63 

2 67 

Ash . 1 

2 86 

2 80 

2 77 

Strength, ns measured by thej 
viscosity of 20 per cent ' 
mucilage 

1 

1 

92 

90 

1 

1 

' 875 

Character of 10 per cent 
mucilage ' 

Light yellow. No marked 
j odour nor taste ' 

Pale straw colour No 
marked odour nor taste 

straw colour. No marked 
odour nor taste 


SENEGAL GUMS Picked 



Gomme Grosse 

Blanche ' 

Gomme Petite 

1 Blanche 

Gomme Grosse ' 

Blonde 

Gomme Peute 
Blonde 

Moisture, jicr cent ! 

1120 

10 60 

10 48 

918 

Acidity (milligrammes of KHO' 
required for 1 gramme of gum) 

2 90 

3 33 

3 21 

2 45 

Ash, per cent. . 

290 

3 33 

3 21 

2-45 

Strength, ns measured by the 
viscosity of solution of 10 per 
cent. 

1 

j 98 

83 

90 

85 

Ditto, ditto, of 20 per cent 

I 104 

92 6 

99 

93 6 

Chameter of 10 per cent mucil-! 
age 

1 

1 Very light straw 
colour. No marked 

1 taste nor odour 

1 

Light straw colour 
No marked taste 
nor odour 

D.irk straw colour 
No marked taste 
nor odour 

Dark straw colour. 
No marked taste 
nor odour 
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I 


SENEGAL GUM. Cbtoe 

I 



, GOMME DU BAS DU FLEUVE j 

GALAM 

SALABREDA 


H. R &Co 

H. R, S. Co. 

Soc. I et T. 

H R & Co. 

Soc. I et T, 

Soc I et T. 


Collected in com- 
paratively moist 
atmosphere near 
the sea 

Collected higher up 
the river under 
more normal 
conditions 





Moisture, per cent. 

960 

10 60 

1 

10 42 

10 19 

10 57 

11-51 

Acidify, expressed 
ns mtlligmmmes 
KHO required 
for 1 gramme 

214 

2 50 

2 27 

254 

2 50 

3 56 

Ash 

3 41 

3 36 

3 33 

1 

3 22 

3 39 

2 81 

Strength, ns meas- 
ured by the 
■yiscosity of a 
solution of 10 
per cent. 

92 

CO 

1 

1 

68 i 

1 

64 

1 

63 

68 

Ditto, ditto, of 20 
per cent 

83 5 ' 

86 5 

79 

83 2 

82 

85 

Character of 20 
per cent mucil- 
age 

Light brown. 
Sbght sourish 
taste Large 
amount of 
reddish brown 
sediment 

Dark straw 
colour. Very 
slightly bitter 
taSe 

Darker than 
the former 
Bitter, sourish 
taste 

Sourish, 
slightly bitter 
taste Light 
coffee colour 

Dark yellow 
Sbght sourish 
taste 

Deep coffee 
colour Astrm- 
gent, sour taste 


It would appear that the Kordofan gum is more uniform m composition, and that 
the Senegal crude gums contain a notable proportion of weaker gums, possibly from 
varieties other than A. Senegal. 

Both hard and soft Kordofan gums are obtained from the A. V'erek (Hashab). The 
hard variety is collected as noted above from young, and the softer from older trees. At 
the present time the two are collected together; but abroad they are picked out, the 
hard variety, it is said, for dyeing and finishmg silks and other fabncs, and the softer 
for confectionery and fine pharmaceutical products, etc. 


Notes on the Determination of Viscosity of GIum Solutions 

Several samples of Sudan gum tested at the Imperial Institute were subsequently 
examined in this laboratory. The comparative viscosities obtained were so much at variance 
that a number of experiments were instituted in order to determine the conditions affecting 
this determination and the possible sources of error. 

The instrument employed at the Imperial Institute might be described as a minute 
pipette, the bulb of which had a capacity of about one half a c.c., and the outlet being a capillary 
tube ten centimetres long. The determination was made by filling the bulb •with the liquid to be 
tested and noting the number of seconds required to discharge through the capillary tube. 
This averaged something like ten seconds. 

There are several objections to such a form of instrument, among wliicli may especially 
be mentioned the want of provision for controlling the temperature, the shortness of the time 
of observation, and the fact that it ivill not permit of observation on any but comparatively 


Determination 
of \TScosity 
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Torsion 

V'lscosimetcr 


■weak mucilages Gum is, for many purposes, used in very strong solution, and it is higlily 
desirable that a form of instrument be adopted wliich ■will allow of comparisons at the same 
concentration. Tbe simple form of instrument described by Ostwald,* wliich is essentially 
that in Fig 97, could be made to answer the purpose if the tube connecting the two bulbs be 
made of sufficiently large bore A finely capilhary tube will not allow the stronger solutions 
to pass The determination is made by introducing a known quantity of the liquid at C, 
and sucldng up at D until the hquid has risen above the mark at A. The times occupied by 
the liquid in fiowing from A to the lower mark at B is noted. The arrangement has the 
advantage that the bulbs may be submerged in water in a beaker and the temperature kept at 


D C 





Kig 98, —Torsion Viscosimeter 

Dc\Tsed by O S Doolittle, for 
use in lab of Philadelphia and 
Reading Railroad Co 


whatever point desired. Bepeated tests can be made without alteration of temperature or 
fear of entrance of dust — a serious matter when working at some seasons m the Sudan. 

The objection to all such forms of instrument is that they are not wholly satisfactory 
for wide ranges of viscosity. A tube suitable for 30 per cent gum solutions will be 
comparatively insensitive when used to compare splutions of only 10 per cent, concentration. 
If, however, solutions of moderate range of concentration only are to be compared, and the 
tube is of suitable bore the results are all that could be desired. 

The Torsion Viscosimeter of Doolittle designed especially for the determination of 
the ■dscosity of oils at var)dng temperatures, has been applied to gum solutions, Avith 
very satisfactory results One great advantage which the instrument offers is that the 
indications are not affected by suspended matter unless the amount present is excessive. 

* Phjiflco-Chenucal Measurements, Ostvmld, p. 163 , 
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With it determipations over very wide ranges of viscosity may be made, but for the stronger 
solutions the method of observation recommended by the makers must be modified or very 
serious errors may be introduced. The instrument, which deserves to be better knovm, is 
shoAvn in Fig. 98. 

A. steel wire is suspended from a firm support and fastened to a stem which passes 
through a graduated horizontal disc, thus allowing the torsion to be exactly measured. The 
disc is adjusted so that the index pomts to zero, showing that there is no torsion in the wii-e. 
A cylinder, 2 inches long by inches in diameter, having a slender stem by which to 
suspend it, is then immersed in the oil and fastened by a thumb-screw. The oil is surroimded 
by a bath of water or paraffin, according to the temperature at which the observation is to be 
made. This temperature being observed while the disc is resting on its supports, the -wire is 
twisted 360° by means of the knob at the top. The disc being released, the cylinder rotates 
in the oil by reason of the torsion of the wire. The action is analagous to that of the 
pendulum. If there were no resistance to be overcome, the disc would revolve to zero, and 
the momentum thus acquired would carry it again to 360°. In reahty, the resistance of the 
oil to rotation causes the revolution to fall short of 360° in proportion to the viscosity of the 
liquid The retardation thus produced is a dehcate measure of the viscosity. 

There are a number of ways in which this retardation may be read, but the simplest is 
the number of degrees retardation between the first and second complete arcs covered by the 
rotating pendulum.* For example, suppose the wire to be twisted 360° and the disc released 
so that rotation begins In order to obtain an absolute reading winch shall be independent 
of any slight error in adjustment, the start from 360° is ignored, and the first reading taken 
at the end of the first siving. The next reading, which is on the other side of the 0 point, is 
also ignored, as it belongs in common to both arcs The thii-d reading is taken, which will 
be at the end of the second complete arc and on the same side of the 0 point as the first 
reading The difference between these two readings wiU be the number of degrees 
retardation caused by the viscosity of the oil 

Suppose the readings are as follows ; — 

First reading, right-hand .. , 355 6° 

Second ,, left-hand — ignore . . — 

Third „ right-hand ..... 338 2° 


17’4° retardation 

In order to secure freedom from error, two tests are made — one by rotating the 
milled head to the right, and the other to the left. Tf the instrument is in exact 
adjustment, these two results will be the same ; but if it is slightly out, the mean of the two 
will be the correct reading. 

, The above method will answer for comparing solutions not too strong, say up to 15 or 
20° retardation. Beyond this a gradually increasing error is introduced which becomes a very 
serious one when testing solutions of gmn of 30 per cent strength, and especially when the 
viscosity in weaker solution is compared with that in stronger. It is evident that the extent 
of retardation wiU depend upon the point at which the first readmg is taken. 

In the example given above, the first reading was at 355‘6°, at which point the we was 
under almost complete torsion. In the case of a very viscous solution this first reading may 
bo only, say, 200°, obviously the wire is uuder much less torsion at this point, and the 
subsequent degree of oscillation being less, the retardation observed ivill be very considerably 
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less tlian the trne figure. It may happen that a 30 per cent, solution, read in this way, may 
show httle more or even less viscosity than one of 20 per cent , the actual viscosity of which 
is very much greater. 

Obviously in order that a correct observation may be made, the first reading should 
always be at the same point. In the stronger solutions the number of degrees of retardation 
is so great that the error introduced by starting from zero, may be ignored. The reading will 
then be the retardation noticed at the end of one complete siving and the return to the same 
point, thus ; — 


First reading 

360 (or zero) 

Second „ (E) 

280 (ignored) 

Third „ 

220 

Eetardation 

140 

. First reading 

360 

Second „ (L) 

281 (ignored) 

Third „ 

221 

Eetardation 

139 

Average retardation 

139 6° 


Viscosity and 
" strength " 
compared 


For dilute solutions, it has been found more satisfactory to allow the disc to swing back 
and forth a number — say 5 times, and note the total retardation. In the case of 10 per cent 
gum solutions the total retardation divided by 4’68 has been foimd to give a much more 
reliable figure than that derived from an observation on a single siving 

In order to overcome the variations in different instruments, each one is standardized 
against pure cane-sugar solutions, and the viscosity is expressed in the number of grams of 
pure cane-sugar contaiaed iu 100 cc. of the syrup at 60° F., which will give the retardation 
designated at 80° F. These readings are obtained by making a number of solutions 
containing Imown amounts of pure cane-sugar, and determining the retardation of each. A 
curve is then marked out on a piece of plotting-paper, the number of grams of sugai- in 
100 c.c. of the different syrups representing the abscissas, and the degrees of retardation the 
ordinates This curve enables us to interpolate the value of each degree of retardation in 
terms of pure cane-sugar, and in this way a table of viscosities is drawn up and furnished 
with each instrument This table renders the results obtained by the different instruments 
strictly comparable. 

The above method serves to standardize the instrument, but as the curve of viscosity in 
the case of sugar is markedly different from that of gum, a second curve has been plotted 
which enables one to express the viscosities recorded in terms of average gum arabic of good 
quality (see chart) These figures give a much juster idea of the comparative strength of 
gums than the figure representing their viscosity. Thus, comparing crude Senegal gum 
“ Gomme du has du fleuve ” with the best grade picked firom it, we have the folloiving 
figures . — 

Crudo gum, viscosity in degrees of retardation 31 

Picked -white gum „ „ „ , 66 


From which it would appear that the second gum was twice as strong as the first. 
Actually, ns may be ascertained from the chart, the amount of gum required to produce 
the above viscosities were 

Crude gum 
Picked 


85 

100 



measured bj the retardation m angular degrees 



Gum, per cent. 


Fig 99 —Chart op Viscositv op Gum Souimoss 
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Precautions to 
be obscr\cd 


Effect of 
temperature of 
solution 


It is this figure, representing the true strength of the gum, which is recorded in the 
tables on pages 236 and 237. 

Peecautionb to be observed in determining the viscosity of gdm solutions. — 
The results of numerous experiments have indicated clearly that great care must be exercised 
to make the determinations under exactly sunilar conditions, if trustworthy and comparable 
figures are desired Slight, apparently imimportant, variations in the method of procedure 
may be followed by very considerable alterations in the viscosity. For example, a solution 
was made by adding water to the powdered gum, and allowing to stand, without shaking, 
over night. The solution was then agitated until apparently homogeneous and filtered 
twice — once through cotton wool, and agam through paper, by the aid of a vacuum pump 
The results of successive determinations were as follows, the figures representing the number 
of seconds required for delivery of the same quantity, through the same aperture at the same 
temperature : — 


First 

trial 

. 260 seconds 

Second 

ft 

240 

Third 

ft 

234 6 „ 

Fourth 

tf 

232 3 „ 

Fifth 

» 

230 

Sixth 

ft 

225 

Seventh 

ft 

225 „ 

Eighth 


225 


An hour elapsed between the first and the sixth determination, all this time being 
required, after filtration, before the solution had reached a condition in which it would furnish 
constant results. The effect was apparently connected with the fact that the gum remained 
all night at the bottom of the flask, m a state bordering on that of a jelly. 

Temperature, not only at the time of the observation, but more especially of the liquid 
at the time solution takes place, has a very marked influence upon the viscosity of the 
mucilage. A solution made at ordinary temperature (90° F. in tliis laboratory) will have less 
viscosity than one made of the same strength in ice cold water, and higher viscosity than a 
similar one made vdth hot water, all the solutions bemg, of course, brought to the standard 
temperature at the time of testing. In some cases the alteration is shght, but in others it is 
astonishingly great. The folloiving are instances. The figures represent retardation in 
angular degrees, in the torsion viscosimeter at 90° F. 

Vaklety op Gum Solution made Solution made 

at90°P at 212'- F. 

96 69 

13 7 10 7 

140 46-8 

14-1 10 2 

82-7 81 

12 37 11 

102 3 98 5 

13 1 11-1 

101 3 95 8 

12 7 11 7 

137 94-7 

15 2 11-2 

138-7 98 

14 11-8 

125 97 

13-85 11 37 


Senegal “ Bas du fleuve ” 

It n 

„ “ Grosso blanche ” 

It )t )1 

„ “ Petite blanche ” 

» 1 ) 

„ “ Grosse blonde ” 

>1 

„ “ Petite blonde ” 

>J JJ ft 

Kodofan white 

ft 

,, “blonde” 


„ unpicked 


30 % solution 
10 % „ 

30% „ 

10 % „ 

30% 

10 % „ 

30% „ 

10% „ 

30% „ 

10% „ 

30% „ 

10 % „ 

30% „ 

10 % 

30% .. 

10 % 


1 ) 
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If heated after solution had been completely effected the reduction was found to be much 
less, and in many cases practically nil. 

A solution of Kordofan gum made at 90® indicated a viscosity of 10 degrees retardation. 

The same gum dissolved at 32® and then brought to 90° showed a viscosity of 11. 

Effect of Dilution . — A solution of given strength made by dissolving the gum in the ®'^ 
requisite quantity of water will have a higher viscosity than one made by diluting a stronger 
solution to the same point. The difference in viscosity is slight in most eases, but in some it 
is considerable. Thus . — 

Retardation in angular degrees. 








Solution made 

Solution made 







direct 

bj- dilution 

Bas du fleuve No. 

1 

. 



29 5 

29 

»> » 

No 

2 

. 



33 4 

31 6 

IJ IJ 

No 

3 

.. 



25 

24 2 

Qalsim „ 

No 

3 



. 

28 7 

28 


No 

12 

. 

, 


27 6 

25 2 

Salabieda 






31 

28 5 


Finally, the viscosity of gum solutions is very much affected by the temperature at 
which the observations are taken. The liquid should not vary more than about a quarter of 
a degree Fahrenheit from the temperature chosen for the comparisons 

Method op preparino Gum Solutions for Viscosity Determinations, — The Method 
moisture having been determined by heating the powdeied gum to constant weight in an air 
oven, at 105° to 110° C , an amount is weighed out equivalent to 40 grammes of the dry gum. 

This is placed in a bottle of 250 c.c. capacity and sufficient water weighed out in a beaker to 
bring the total weight to 200 grammes The gum is well mixed with the water by means 
of a rod provided with a well-projecting rubber tip, until no more particles can be seen. The 
bottle is then closed by means of a perforated rubber stopper through which the rod passes, 
and the mucilage allowed to stand for 5 or 6 hours If a 30 per cent, solution is made the 
solution should be allowed to stand over night. 

The distilled water used for solution should be at about the temperature at which the 
observation is to be made, and the mucilage should be well mixed again before it is brought 
to the standard temperatui’e and tested. 


Tureba 

An earth of this name is very generally used in the Sudan as a remedy for syphilis. 

The most highly prized is that from the vicinity of Berber; and the wonderful effects 
ascribed to it are attributed to the presence of mercury. How this idea originated is not 
known — probably simply by inference from its supposed anti-s}qphilitic effect. So general 
is the belief in the presence of mercury that the native hakims even employ small cones for 
treatment by fumigation. 

Five different samples of tureba were purchased in the Omdurman market. Although Absence of 
in most eases as much as a pound of the earth was employed in the test, not the faintest 
trace of mercurj’- could be detected. The same result was had from the examination of one 
of the fumigation cones mentioned above. Dr. Balfour reports one case in which mercury 
was found. This sample was obtained from a native hakim and possibly the mercur}’^ was 
added to it. 




Figs. 100 & 101 — Ben Naga, Distant and Near Views 
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Tlie usual method of employment appears to be as follows ; A couple of pounds, more 
or less, of the earth is treated with hot water and, in the morning, the clear dark bromi 
supernatant liqmd is poured off and drunk. An examination of the watery extract prepared 
in this way showed it to contain a considerable proportion of sodium carbonate and 
bicarbonate along with a certain, usually smaller, amount of sodium sulphate and chloride. 
A large amount of organic matter — humates, etc. — was present in all the samples, as. well as 
a trace of iodine. The last was however in far too small proportion to have any medicinal 
effect. 

TTie exhibition of such a quantity of fairly strong saline solution was naturally 
followed 'by purgation. The average native does not require more than this to con'sunce 
him of the potency of his medicine. 

A Novel Use oe Asbestos 

A material, taken at first to be feathers, found surrounding the bones of a human being 
in an ancient grave at Naga, proved on examination to be finely fibrous asbestos. The 
asbestos was of yellowish colour, due to the presence of a small amount of organic matter, 
but on heating in the fiame it became a pure white. The loss on heating — water and the 
trace of organic matter — was 14‘9 per cent. hir. Crowfoot, Assistant Dnector of Education, 
by whom the discovery was made, kindly furnishes the followmg particulai-s ; — 

“ When I had the honour of accompanying the Governor-General to Naga last spring, 
we saw, like Lepsius, signs of an old burial place on the rising ground to the north-east. 
The graves are marked by flat burnt bricks arranged, some in rough circles, some in more or 
less regular rectangles. On a second visit, therefore, last autumn, in the company of 
Mr. Sterry, to inspect the progress of the well, I determined to utilize the services of one of 
the well-sinkers in investigating the spot. 

“ We selected one of the most regular of the oblong graves and removed the bricks 
which had been simply laid in a single coui'se upon the surface of the ground. As we dug 
down the earth proved to be loose and soft, obviously the filling of a narrow shaft, the sides of 
wliich were firm. At a depth of 4 feet we came upon fragments of bone and a substance which 
looked like mouldering feathers. Continuing, we foimd that these belonged to a skeleton 
lying from north to south, ivith the head to the south, and originally ivrapped completely in 
the same feathery substance, which Dr. Beam has shoum to be asbestos. Of funeral 
offerings, of beads or jewels, there was no trace, and the bones were too much broken to 
enable us to say exactly how the body lay, that is, whether it had the eastward tilt which is 
characteristic of Muslim burials. None of the men ivith us, two Arabs and a Sudanese, 
recognized the grave as ]\Iohammedan and there is no tradition about the place among 
the people. 

“As to the period to wliich the burial belongs our only clues at present are the 
folloiving ; — 

“Naga was still a flourishing town in the tliird and fourth centuries, A.D.; this is proved 
by the style of temples remaining. The bricks set round the grave undoubtedly came from 
some building connected with this to^vn. The burial, therefore, cannot be more than 
1,500 years old, but whether it belongs to the Cliristian period (up to, say, 1,500 A.D.), or 
to the Muslim period (after 1,500 A.D.) we cannot say. 

“ The single line of bricks which marked the grave has not been covered ; from this one 
might argue that the burial was veiy recent, but the accumulation even on the lower parts 
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of the site, has been very small — about a foot in a thousand years — and tliis is on high 
ground, which is more likely to have become demided than covered. 

“ The use of asbestos as a funeral shroud is, so far as I know, unparalleled ; it suggests 
that the deceased looked forward to some fieiy ordeal, but these grim expectations are 
common to both Christians and Muslims. 

“ The absence of traditions about the place shows that it is not quite recent, but we know - 
so little about the liistory of the Sudan that one cannot say at what period the people who 
lived here were so advanced as to have learnt the properties of asbestos, and how to weave it 
into a winding-sheet. 

“ Further excavation will certainly tell us whether this cemeteiy is Muslim or not.” 

AkgiKnt Gilded Pottery 

Two fragments of ancient pottery covered vnih. a dull golden coloured substance were 
submitted for examination by ]\Ii'. Cro^vfoot. The gildmg was found to consist of a rather 
fine scaly powder of golden-coloured nuca. So far as I am aware tins is the only instance of 
mica havmg been employed for such purpose. The following notes have been furnished by 
Mr. Crowfoot ; — 

“ Both these fragments of pottery came fi'om the Haifa province. 

“ One was found inside the small temple on Gezirat A1 Malik, an island near Senna. 
This temple was probably begun under the middle Empire, as a stele of Usertses m. was 
found agamst it, but the decoration, and at least one figure foimd inside it, belonged to the 
18th Dynasty. The vase from which this fragment comes was a long-necked wheel-made 
vase of red well-levigated clay, and was painted with the gold coloured dust inside and 
outside. 

“ The second fragment was picked up inside the walls of the old fort at Shelfak, between 
Senna and Sarras , it is of rather coarser clay than the first. Nothing is known as to the 
date of this fort, but it probably belongs to old Egyptian days.” 

Gunpowder made by the Khalifa 

The following results were obtained from the examination of a, sample of gunpowder 
made in the time of the Khalifa. The sample was obtained from the Department of Works, 
the pow'der now being used for blasting. 

Charcoal . . . . . . 13'9 per cent 

Sulphur . . . . . . 10'5 „ 

Nitre . . . . . . 75’6 ,, 


Total 100-0 


Tlie nitre is of very fair quality, containing very little impurity. The powder is well 
mixed, but the grains are rather irregular in size. 

The above figures are well witliiu the limits of ordinary gunpowder, which is usually a 
mixture of 75 parts of nitre with 124 to 16 parts of charcoal and 10 to 124 parts of 
sulphur. 
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Benga. — A ]\Iagig Powder from the Bahr-Er-Ghazal 

We are indebted to Major Bray for an interesting sample of “ benga,” a powder iised in 
tbe Balu-El-Gbazal district for divinations, filajor Bray writes as follows ; “ It is said to be 
very valuable, and to be obtained from soniewliere south of Yambios. Only big ‘ Sultans ’ 
can use it properly. I understand that a chicken or fowl is selected, given some of the 
powder and tied up near a fire. If the cliicken dies the omen is bad, and the war (or what- 
ever the omen concerned) is not made , but some of the feathers of the dead chicken are tied 
up on a stick, or on a sort of candlestick made of wood, split and forked, about d feet liigh, 
and put in the road or outside a tukhl. Many of the tiikhls have the sticks, apparently 
permanently fixed, outside them. Sometimes there is a little clay pot inside the forks in 
which there are cliicken bones. The powder is said to be deadly poison ” 

On examination, the powder was found to consist of a b^o^vni8h-red oxide of iron, with a 
small amount of fine sand. It contains no orgamc matter and no trace of arsenic, mercury 
01 ’ other metallic poison. In all probability the powder was selected because of its blight 
colour, and when a bad omen was deshed poison of some soi-t was added to it 

Iron Ore from the Bahr-El-Ghazal 

In the Bahr-El-Ghazal district the natives reduce their own iron from ore which is 
found plentifully in that locality. The reduction is effected in small fm-naces by means of 
charcoal. A sample of the ore brought from Wau by Col. Penton, the former P.]\[ 0., had 
the folloiviug composition ; — 

Moisture and small amount of organic matter 15'42 per cent 

Sand, etc . insol in acid 28 24 „ „ 

Feme oxide 53 20 „ „ 

Equiv to metallic iron 37 24 „ „ 

The iron reduced from tliis ore is said to be of excellent quality. 

Nvam Ntam Arrow Poison 

The coating of arrows with poison is common among the Nyam Nyams. A fairly large 
quantity scraped from some arrows furnished by Captain Bethell was dissolved in water and 
injected by Dr. Balfour into a rabbit, but without effect of any land. However poisonous 
the material had been originally, it had evidently become inert by age. Later it was learned 
that the natives recognize this fact and re-coat their arrows before each engagement. 

The substance scraped from the aiTows was to a large extent soluble hi water. Some 
resin-like residue was left wlueh gave reactions recalling those of euphorbia resin, vith which, 
however, it did not appear to be identical. Euphorbia is much used in some parts of Africa 
as an arrow poison. 

As the poison originally present had become inert, it was not thought adwsable to carry 
the investigation further on this sample 

Laboratory Notes 

A New and More Accurate Eorm of Hydrometer 

In measuring the specific gravity of a liquid by means of the ordmary form of 
hydrometer it is difficult to make a rigidly accurate reading. The point wliich should be 
read is that at which the surface of the hquid intersects the stem of the hydrometer. In the 
case of opaque or semi-opaque liquids, e.g., milk, this pomt is not visible, as the liquid is 
drawn up the stem by capillary attraction. Even in the case of transparent liquids, the 
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Fio. 102. —Complete Instrument in use 
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Fig 104 — Cross Section of Floating Index 
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presence of the meniscus just mentioned introduces a difficulty. In order to obviate this, the 
arrangement shown in Fig. 102 has been devised, and has been formd to answer the purpose 
admirably. It consists of an ordinary form of hydrometer provided with a float which is 
used in the graduation of the instrument. The reading is made, not at the surface of the 
liquid, but at the point where the top of this float cuts the stem of the hydrometer. See 
Figs. 103 and 104. 

The float consists of a hollow ring of glass supporting an upright short section of amber- 
coloured glass tubing, cut off at a slight angle, the uppermost portion of the tube being used 
as the index. (An alternative arrangement is a short section of colourless glass tubing with 
a straight line etched on its surface.) In this way, error arising from the presence of the 
meniscus is avoided, and fractional pails of a degree may be read ivith the greatest ease. 

The float has a fragile appearance, but the one made for us by 0. Kob and Co. has been 
in use over a year and remains unbroken. It could doubtless be made of thin metal, gold 
plated, if desired. 

When only small quantities of liqmd are available the form of jar shown in Fig. 102 may 
be adopted with advantage. The upper portion is flared m order to receive the float but the 
lower portion of the jar is only slightly larger than the bulb of the hydrometer 

In use it IS essential that the stem remain dry in order that it may not stick to the 
upright tube of the float. Wetting of the stem may be avoided by proceeding as follows . — 

The stem of the hydrometer being dry the float is passed over it and allowed to rest on the 
bulb. The hydrometer is then lifted by the point of the stem and gradually let into the 

Liquid. If there is any doubt as to the instru- 
ment having found its proper level, the base 
of the hydrometer jar may be held firmly to 
the table by one hand and the jar gently tapped 
with the other. 

When removing the hydrometer the float 
should be taken out first, m order to keep the 
tube dry and ready for a second test if required. 

Determijtation of “ Crude Fibre ” 

The method of determining crude fibre Determina- 
most generally in use consists in boihng the crod°e Fibre 
fat-freed material for half an hour with 1'25 
per cent, sulphuric acid and 1‘25 per cent, 
sodium hydroxide solution successively. The 
boiling is effected in a flask provided with an 
inverted condenser, in order to avoid concen- 
tration of the liquid. The method is usually 
very troublesome, as the liquid foams and the 
solid is carried up into the condenser tube from 
wliich it is dislodged only with difficulty. 

Tlie simple arrangement exhibited in 
Fig. 105 is free from the above defect, and the 
manipulation generally is much easier. Tlie 
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boiling takes place in a beaker on wbicli rests a semi-spbencal glass evaporating disk nearly 
filled vatli cold water. Very little steam escapes nncondensed. If tbe material to be 
analysed is carried up tlie side of tbe beaker it is readily dislodged and brought back into 
tbe liquid by means of tbe rubber-tipped rod 

A Simple Poem op Blast Lamp foe Use with Benzine 

Benzine As ab'cady noted, tbe acetylene gas employed in these laboratories lias been found very 

Blast Lamp Jestructive of platinum ware After several unsuccessful attempts to effect fusions of 
silicates, etc , by means of spirit bunsens and alcohol blast lamps, tbe arrangement sliomi in 
Fig 106 was finally adopted Tbe blast from a Fletcher blower is divided into two by means 
of a Y tube One of these is connected directly noth tbe air inlet of an ordinary blast lamp, 



Fig 106 — A simplr form of Blast Lamp for ose with Benzink 


and tbe other made first to pass through one or two bottles containing benzine Each of 
these blasts is controlled by means of a stopcock The air jet of the lamp should be the 
largest of the three usually supplied 

With a little practice in adjustmg the air supply, fusions may be made vathout difficulty. 
The flame is found to have no harmful effect on platinum. 

Conclusion , - 

In conclusion I wish to acknowledge the very great part which Mr. Goodson has taken 
in the work which has been done since the beginning of the year. In addition to the Nile 
water examinations, wliieh ivill be pubbshed in the next report, he has lent a very helping 
hand in practically all the analyses and investigations wbicli have been made .since his arrival. 
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